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APPEAL BRIEF 



To: The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

This Appeal Brief is submitted in response to the final rejections of the claims dated October 22, 
2001. A Notice of Appeal was filed on March 5, 2002. 

REAL PARTY IN INTEREST 

The assignee of the entire right, title, and interest in the patent application is Hewlett-Packard 
Company. 



There is a related appeal of another United States patent application, serial no. 09/37 1 ,708, filed 
August 9, 1999, that may directly affect, or be directly affected by, or have a bearing on, the Board's 
decision. Application serial no. 09/371,708 is a continuation-in-part application of the application that 
is the subj ect of this appeal . There are currently no related interferences known to Appellant, Appellant ' s 



RELATED APPEALS AND INTERFERENCES 



legal representative, or the assignee which will directly affect, or be directly affected by, or have a 
bearing on, the Board's decision. 

STATUS O F THF ri ATMS 

Claims 1 and 3-24 are pending in the apphcation. Claims 1 and 3-24 are rejected. The rejections 
of claims 1 and 3-24 are appealed. Specifically, claims 1 and 3-24 stand provisionally rejected under the 
judicially created doctrine of double patenting. Claims 1 , 3-7, 12-19, and 24 stand rejected under Section 
102 as being anticipated by Tadokoro. Claims 8-11 and 20-23 are not specifically rejected over 
Tadokoro, thus are allowable over Tadokoro. 

STATUS OF AMENDMENTS 

An amendment, dated December 14, 2001 , was filed in response to the final office action, dated 
October 22, 2001 . Li an advisory action, paper no. 9, dated February 1 3, 2002, the examiner confirmed 
that claims 1 and 3-24 continue to stand rejected. It is not known whether the amendment was entered 
upon filing of the Notice of Appeal. That is, in paragraph 7 of the advisory action, the examiner failed 
to check either box (a) (that the amendment will not be entered) or box (b) (that the amendment will be 
entered). However, Appellants assume for the purposes of this appeal brief that the amendment was not 
entered, since it is the examiner's position that the proposed amendment raises new issues. 

SUMMARY OF INVENTION 

The present invention is directed to translation apparatus 10 for moving a cartridge access device 
12 along a displacement path 14. In one embodiment, the translation apparatus 10 may comprise a first 
elongate gear rack 20 aligned along the displacement path 14 and a second elongate gear rack 22 
positioned in spaced-apart relation to the first elongate gear rack 20, so that the second elongate gear rack 
22 is aligned along the displacement path 14. A first elongate guide member 50 that is integral with the 
first elongate gear rack 20 also extends along the displacement path 14. A first bearing member 54 
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mounted to the cartridge access device engages the first elongate guide member 50. A first drive pinion 
24 mounted to the cartridge access device 12 engages the first elongate gear rack 20. A second drive 
pinion 28 mounted to the cartridge access device 12 engages the second elongate gear rack 22. A pinion 
drive apparatus 32 operatively associated with the first and second drive pinions 24 and 28 rotates the 
first and second drive pinions 24 and 28 to move the cartridge access device 1 2 along the first and second 
elongate gear racks 20 and 22. 

A significant advantage of the translation apparatus 1 0 of the present invention is that it provides 
a simple and convenient way to move the cartridge access device 12 in a lateral direction (i.e., along the 
displacement path 14). Moreover, the integral arrangement of the guide member 50 and gear rack 20 
provides for greatly improved performance and ease of manufacture. The integral arrangement of the 
guide member 50 and the gear rack 20 also eliminates the need to align the guide member with the gear 
rack. Yet another advantage of the translation apparatus 10 is that it is readily expandable in the 
direction of the displacement path 14. For example, the displacement path 14 may be extended in length 
by simply positioning additional elongate gear racks adjacent the ends of the elongate gear racks 20, 22, 
36, and 38, in the manner best seen in Figure 4. Such an arrangement allows for the convenient 
expansion of a data storage system that embodies the translation apparatus 10 according to the present 
invention. 

The invention as claimed is summarized below with reference numerals and reference to the 
specification and drawings. 

(Claim 1) Translation apparatus (10, Figures 1 - 3; p. 4, 1. 27 - p. 1 8, 1. 5) for moving a cartridge 
access device (12, Figures 1 - 3; p. 4, 1. 27 - p. 7, 1. 14; p. 9, 1. 1 - p. 10, 1. 5) along a displacement path 
(14, Figures 1 and 2, p. 4, 1. 27 - p. 5,1. 14; p. 5,1. 25 -32; p.6, 1. 18-24; p. 9, 1. 1 - 15; p. 10, 1. 6- 13), 
comprising: 

a first elongate gear rack (20, Figures 1 - 3, p. 4, 1. 32 - p. 7, 1.14; p. 10, 1. 6 - 36; p. 1 1, 
1. 25 - 35) aligned along the displacement path (14), said first elongate gear rack (20) having a 
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first end and a second end; 

a first elongate guide member (50, Figures 1 - 3; p. 5, 1. 32 - p. 6, 1, 10; p. 7, 1. 1 - 9; p. 

1 0, 1. 1 6 - 23; p. 11 , 1. 25 - 35) integral with said first elongate gear rack (20) and extending along 
the displacement path (14) substantially between the first and second ends of said first elongate 
gear rack (20); 

a first bearing (54, Figure 3, p. 5, 1. 32 - p. 6, 1, 10; p. 16, 1. 2 - p. 17, 1. 6; p. 17, 1. 21 - 
p. 1 8, 1. 2) mounted to the cartridge access device (12), said first bearing (54) engaging said first 
elongate guide member (50); 

a second elongate gear rack (22, Figures 1 - 3; p. 4, 1. 35 - p. 7, 1. 14; p. 1 1, 1. 1 - 35) 
aligned along the displacement path (14) and positioned in spaced-apart relation to said first 
elongate gear rack (20), said second elongate gear rack (22) having a first end and a second end; 

a first drive pinion (24, Figures 2 and 3, p. 5, 1. 3 - 14; p. 6, 1. 1 8 - p. 7, 1. 14; p. 1 3, 1. 32 - 
p. 14, 1. 14) mounted to the cartridge access device (12), said first drive pinion (24) engaging 
said first elongate gear rack (20); 

a second drive pinion (28, Figures 1- 3; p. 5, 1, 3 - 14; p. 6, 1. 18 - p. 7, 1. 14; p. 13, 1. 32 - 
p. 14, 1. 14) mounted to the cartridge access device (12), said second drive pinion (28) engaging 
said second elongate gear rack (22); and 

pinion drive apparatus (32, Figures 1- 3; p. 5, 1. 10 - 14; p. 6, 1. 18 - p. 7, 1. 14; p. 14, 1. 
32 - p. 16, 1. 1) operatively associated with said first and second drive pinions (24, 28), said 
pinion drive apparatus (32) rotating said first and second drive pinions (24, 28) to move the 
cartridge access device (12) between the first and second ends of said first and second elongate 
gear racks (20, 22). 

(Claim 2) Claim 2 is canceled without prejudice to the subject matter contained therein. 
(Claim 3) The translation apparatus (10) of claim 1, wherein said first elongate guide member 
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(50) comprises first and second opposed bearing surfaces (78 and 80, respectively. Figure 2, p. 10, 1. 20 - 
23; p. 1 6, 1. 2 - p. 1 7, 1.6) and wherein said first bearing (54) mounted to the cartridge access device (12) 
. slidably engages the first and second opposed bearing surfaces (78 and 80) of said first elongate guide 
member (20). 

(Claim 4) The translation apparatus (1 0) of claim 3, wherein said second elongate gear rack (22) 
includes a second elongate guide member (52, Figures 1 and 3; p. 5, 1. 32 - p. 6, 1. 1 0; p. 7, 1. 1 - 9; p. 11 , 
1. 1 - 35) that extends along the displacement path (14) substantially between the first and second ends 
of said second elongate gear rack (22) and wherein said translation apparatus (10) further comprises a 
second bearing (56, Figure 3; p. 5, 1. 32 - p. 6, I. 10; p. 16, 1. 9 - p. 17, 1. 6; p. 17, 1. 21 - p. 18, 1. 2) 
mounted to the cartridge access device (12), said second bearing (56) engaging said second elongate 
guide member (52). 

(Claim 5) The translation apparatus ( 1 0) of claim 4, wherein said second elongate guide member 
(52) comprises first and second opposed bearing surfaces (86 and 88, respectively. Figure 3, p. 1 1, 1. 7 - 
13; p. 16, 1. 9 - p. 17, L6) and wherein said second bearing (56) mounted to the cartridge access device 
(12) slidably engages the first and second opposed bearing surfaces (86 and 88) of said second elongate 
guide member (52). 

(Claim 6) The translation apparatus (10) of claim 5, further comprising a third bearing (60, 
Figure 3, p. 6, 1. 1 1 - 17; p. 7, 1. 7 - 9; p. 17, 1. 7 - p. 18, 1. 2) mounted to the cartridge access device (12), 
said third bearing (60) contacting said first elongate gear rack (20) and allowing the cartridge access 
device (12) to move along the displacement path (14). 

(Claim 7) The translation apparatus (10) of claim 6, wherein said third bearing (60) comprises 

a wheel. 
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(Claim 8) Translation apparatus (10, Figures 1 - 3; p. 4, 1. 27 - p. 1 8, 1. 5) for moving a cartridge 
access device (12, Figures 1 - 3; p. 4, 1. 27 - p. 7, 1. 14; p. 9, 1. 1 - p. 10, 1. 5) along a displacement path 
(14, Figures 1 and 2, p. 4, 1. 27-p.5,L 14; p. 5, 1. 25 -32; p.6, 1. 18-24; p. 9, 1. 1 -15;p. 10,1.6-13), 
comprising: 

a first elongate gear rack (20, Figures 1 - 3, p. 4, 1. 32 - p. 7, 1.14; p. 10, 1. 6 - 36; p. 1 1, 
1. 25 - 35) aligned along the displacement path (14), said first elongate gear rack (20) having a 
first end and a second end; 

a second elongate gear rack (22, Figures 1 - 3; p. 4, 1. 35 - p. 7, 1. 14; p. 1 1, 1. 1 - 35) 
aligned along the displacement path (14) and positioned in spaced-apart relation to said first 
elongate gear rack (20), said second elongate gear rack (22) having a first end and a second end; 

a third elongate gear rack (36, Figures 1-3, p. 5, 1. 15 - 24; p. 7, 1. 19 - p. 8, 1.4; p. 11,1. 
36 - p. 12, 1.34; p. 13, 1. 26-31) positioned in generally parallel, spaced-apart relation to said 
first elongate gear rack (20); 

a fourth elongate gear rack (38, Figures 1-3, p. 5, 1. 15 - 24, p. 7, 1. 19 - p. 8, 1. 4; p.l 1, 
L 36 -p. 12, 1. 7; p. 12,1. 35 -p. 13, 1. 31) positioned in generally parallel, spaced-apart relation 
to said second elongate gear rack (22) so that said first, second, third, and fourth elongate gear 
racks (20, 22, 36, and 38) define a generally rectangular, parallelopiped configuration with said 
first and third elongate gear racks (20 and 36) defining a bottom side of the generally 
rectangular, parallelopiped configuration and said second and fourth elongate gear racks (22 and 
38) defining a top side of the generally rectangular, parallelopiped configuration; 

a first drive pinion (24, Figures 2 and 3, p. 5, 1. 3 - 14; p. 6, 1. 18 -p. 7, 1. 14; p. 13, 1. 32 - 
p. 14, 1. 14) mounted to the cartridge access device (12), said first drive pinion (24) engaging 
said first elongate gear rack (20); 

a second drive pinion (28, Figures l-3;p. 5, 1. 3- 14; p. 6,1. 18 -p. 7, 1. 14; p. 13,1.32- 
p. 14, 1. 14) mounted to the cartridge access device (12), said second drive pinion (28) engaging 
said second elongate gear rack (22); and 



pinion drive apparatus (32, Figures 1- 3; p. 5, 1. 10 - 14; p. 6, 1. 18 - p. 7, 1. 14; p. 14, 1. 
32 - p. 16, 1. 1) operatively associated with said first and second drive pinions (24 and 28), said 
pinion drive apparatus (32) rotating said first and second drive pinions (24 and 28) to move-the 
cartridge access device (12) between the first and second ends of said first and second elongate 
gear racks (20 and 22). 

(Claim 9) The translation apparatus (10) of claim 8, further comprising: 

a third drive pinion (40, Figures 2 and 3; p. 5, 1. 20 - 24; p. 6, 1. 30 - p. 7, 1. 14; p. 14, 1. 
15-31) mounted to the cartridge access device (12) and operatively associated with said pinion 
drive apparatus (32), said third drive pinion (40) engaging said third elongate gear rack (36); and 
a fourth drive pinion (42, Figures 1-3; p. 5, L 20 - 24; p. 6, 1. 30 - p. 7, 1. 14; p. 14, 1. 15 - 
31) mounted to the cartridge access device (1 2) and operatively associated with said pinion drive 
apparatus (32), said fourth drive pinion (42) engaging said fourth elongate gear rack (38). 

(Claim 10) The translation apparatus (10, 110, Figure 4)) of claim 9, further comprising: 

a fifth elongate gear rack (not shown specifically, but see the arrangement illustrated in 
Figure 4 and described at p. 18, 1. 26 - 29) having a first end and a second end, the first end of 
said fifth elongate gear rack being mounted adjacent the second end of said first elongate gear 
rack (e.g., 20, 120, Figure 4) so that said fifth elongate gear rack is aligned along the 
displacement path (e.g., 14, 114, Figure 4); and 

a sixth elongate gear rack (eig., 122', Figure 4, p. 18, 1. 22 - 32) having a first end and 
a second end, the first end of said sixth elongate gear rack (122') being mounted adjacent the 
second end of said second elongate gear rack (e.g., 22, 122, Figure 4) so that said sixth elongate 
gear rack (122*) is aligned along the displacement path (e.g., 14, 1 14, Figure 4). 

(Claim 11) The translation apparatus (10, 110, Figure 4) of claim 10, fiirther comprising: 
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a seventh elongate gear rack (136', Figure 4, p. 1 8, 1. 22 - 32) having a first end and a 
second end, the first end of said seventh elongate gear rack (136*) being mounted adjacent the 
second end of said third elongate gear rack, (e.g., 36, 136, Figure 4) so that said seventh elongate 
gear rack (136') is aligned along the displacement path (e.g., 14, 1 14, Figure 4); and 

an eighth elongate gear rack (138', Figure 4, p. 18, 1. 22 - 32) having a first end and a 
second end, the first end of said eighth elongate gear rack (138') being mounted adjacent the 
second end of said fourth elongate gear rack (e.g., 38, 138, Figure 4) so that said eighth elongate 
gear rack (138*) is aligned along the displacement path (14, 1 14, Figure 4). 

(Claim 12) The translation apparatus (10) of claim 1 , wherein said pinion drive apparatus (32) 
comprises: 

a motor (19, Figures 2 and 3, p. 14, 1. 32 - p. 15, 1. 12) having a shaft; 

a worm (2 1 , Figures 2 and 3, p. 1 5, 1. 4 - 1 2) attached to the shaft of said motor (19); and 

a worm gear (23, Figures 2 and 3, p. 15, 1. 4 - 12) operatively connected to said first and 

second drive pinions (24 and 28), said worm gear (23) mounted to engage said worm (21) 

mounted to the shaft of said motor (19). 

(Claim 13) Translation apparatus (10, Figures 1 - 3; p. 4, 1, 27 - p. 18, 1. 5) for moving a 
cartridge access device (12, Figures 1 - 3; p. 4, 1. 27 - p. 7, 1. 14; p. 9, 1. 1 - p. 10, 1. 5) along a 
displacement path (14, Figures 1 and 2, p. 4, 1. 27 - p. 5, 1. 14; p. 5, 1. 25 - 32; p.6, L 18 - 24; p. 9, 1. 1 - 
15; p. 10, 1. 6 - 13), comprising: 

a first elongate gear rack (20, Figures 1 - 3, p. 4, 1. 32 - p. 7, 1.14; p. 10, 1. 6 - 36; p. 1 1, 
1. 25 - 35) aligned along said displacement path (14), said first elongate gear rack (20) having a 
first end and a second end; 

a first elongate guide member (50, Figures 1 - 3; p. 5, 1. 32 - p. 6, 1. 10; p. 7, 1. 1 - 9; p. 
10, 1. 16 - 23; p. 11, 1. 25 - 35) integral with said first elongate gear rack (20) so that said first 
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elongate guide member (50) extends along the displacement path (14); 

a second elongate guide member (52, Figures 1 and 3; p. 5, 1. 32 - p. 6, 1. 10; p. 7, 1. 1 - 
9; p. 11, 1. 1 - 35) extending along the displacement path (14) and positioned in spaced-apart 
relation to said first elongate guide member (50); 

a first drive pinion (24, Figures 2 and 3, p. 5, 1. 3 - 1 4; p. 6, 1. 1 8 - p. 7, 1. 1 4; p. 1 3, 1. 32 - 
p. 14, 1. 14) mounted to the cartridge access device (12), said first drive pinion (24) engaging 
said first elongate gear rack (20); 

a first bearing (54, Figure 3, p. 5, 1. 32 - p. 6, 1. 10; p. 16, 1. 2 - p. 17, 1. 6; p. 17, 1. 21 - 
p. 1 8, 1. 2) mounted to the cartridge access device (12), said first bearing (54) engaging said first 
elongate guide member (50); 

a second bearing (56, Figure 3; p. 5, 1. 32 - p. 6, 1. 10; p. 16, 1. 9 - p. 17, 1. 6; p. 17, 1. 21 - 
p. 18, 1. 2) mounted to the cartridge access device (12), said second bearing (56) engaging said 
second elongate guide member (52); and 

pinion drive apparatus (32, Figures 1- 3; p. 5, L 10 - 14; p. 6, 1. 18 - p. 7, h 14; p. 14, 1, 
32 - p. 16, 1. 1) operatively associated with said first drive pinion (24), said pinion drive 
apparatus (32) rotating said first drive pinion (24) to move the cartridge access device (12) along 
the displacement path (14). 

(Claim 14) The translation apparatus (10) of claim 13, further comprising: 

a second elongate gear rack (22, Figures 1 - 3; p. 4, 1. 35 - p. 7, 1. 14; p. 1 1, 1. 1 - 35) 

aligned along said displacement path (14) and positioned in spaced-apart relation to said first 

elongate gear rack (20); and 

a second drive pinion (28, Figures 1-3; p. 5,1.3- 14; p. 6, 1. 18 -p. 7,1. 14; p. 13,1. 32- 

p. 14, 1. 14) mounted to the cartridge access device (12), said second drive pinion (28) engaging 

said second elongate gear rack (22). 
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(Claim 15) The translation apparatus (10) of claim 14, wherein said second elongate guide 
member (52) comprises an integral portion of said second elongate gear rack (22). 

(Claim 16) The translation apparatus ( 1 0) of claim 1 4, wherein said first elongate guide member 
(50) comprises first and second opposed bearing surfaces (78 and 80, respectively. Figure 2, p. 1 0, 1. 20 - 
23; p. 16, 1. 2 - p. 17, 1.6) and wherein said first bearing (54) mounted to the cartridge access device (12) 
slidably engages the first and second opposed bearing surfaces (78 and 80) of said first elongate guide 
member (50). 

(Claim 17) The translation apparatus (10) of claim 16, wherein said second elongate guide 
member (52) comprises first and second opposed bearing surfaces (86 and 88, respectively. Figure 3, p. 
1 1, 1. 7 - 13; p. 16, 1. 9 - p. 17, 1.6) and wherein said second bearing (56) movmted to the cartridge access 
device (12) slidably engages the first and second opposed bearing surfaces (86 and 88) of said second 
elongate guide member (52). 

(Claim 18) The translation apparatus (10) of claim 17, further comprising a third bearing (60, 
Figure 3, p. 6, 1. 1 1 - 17; p. 7, L 7 - 9; p. 17, 1. 7 - p, 18, 1. 2) mounted to the cartridge access device (12), 
said third bearing (60) contacting said first elongate gear rack (20) and allowing the cartridge access 
device (12) to move along the displacement path (14). 

(Claim 19) The translation apparatus (1 0) of claim 1 8, wherein said third bearing (60) comprises 

a wheel. 

(Claim 20) The translation apparatus (10) of claim 18, further comprising: 

a third elongate gear rack (36, Figures 1-3, p. 5, 1. 15 - 24; p. 7, 1. 19 - p. 8, 1.4; p. 11,1. 
36 - p. 12, 1.34; p. 13, 1. 26 - 31) positioned in generally parallel, spaced-apart relation to said 

10 



first elongate gear rack (20); and 

a fourth elongate gear rack (38, Figures 1-3, p. 5, 1. 15 - 24, p. 7, 1. 19 - p. 8, 1. 4; p.l 1, 
1. 36 - p. 12, 1. 7; p. 12, 1. 35 - p. 13, 1. 31) positioned in generally parallel, spaced-apart relation 
to said second elongate gear rack (22) so that said first, second, third, and fourth elongate gear 
racks (20, 22, 36, and 38) define a generally rectangular, parallelopiped configuration with said 
fu*st and third elongate gear racks (20 and 36) defining a bottom side of the generally 
rectangular, parallelopiped configuration and said second and fourth elongate gear racks (22 and 
38) defining a top side of the generally rectangular, parallelopiped configuration. 

(Claim 21) The translation apparatus (10) of claim 20, further comprising: 

a third drive pinion (40, Figures 2 and 3; p. 5, 1. 20 - 24; p. 6, 1. 30 - p. 7, 1. 14; p. 14, L 
15-31) mounted to the cartridge access device (12) and operatively associated with said pinion 
drive apparatus (32), said third drive pinion (40) engaging said third elongate gear rack (36); and 
a fourth drive pinion (42, Figures 1-3; p. 5, 1. 20 - 24; p. 6, L 30 - p. 7, 1. 14; p. 14, L 15 - 
3 1 ) mounted to the cartridge access device (12) and operatively associated with said pinion drive 
apparatus (32), said fourth drive pinion (42) engaging said fourth elongate gear rack (38). 

(Claim 22) The translation apparatus (10, 1 10, Figure 4) of claim 21, further comprising: 

a fifth elongate gear rack (not shown specifically, but see the arrangement illustrated in 
Figure 4 and described at p. 18, 1. 26 - 29) having a first end and a second end, the first end of 
said fifth elongate gear rack being mounted adjacent the second end of said first elongate gear 
rack (e.g., 20, 120, Figure 4) so that said fifth elongate gear rack is aligned along the 
displacement path (e.g., 14, 1 14, Figure 4); and 

a sixth elongate gear rack (122*, Figure 4, p. 18, 1. 22 - 32) having a first end and a 
second end, the first end of said sixth elongate gear rack being mounted adjacent the second end 
of said second elongate gear rack (e.g., 22, 122, Figure 4) so that said sixth elongate gear rack 
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(122') is aligned along the displacement path (e.g., 14, 114, Figure 4). 

(Claim 23) The translation apparatus (10, 1 10, Figure 4) of claim 22, further comprising: 

a seventh elongate gear rack (136', Figure 4, p. 18, 1. 22 - 32) having a first end and a 
second end, the first end of said seventh elongate gear rack (136*) being mounted adjacent the 
second end of said third elongate gear rack (e.g., 36, 136, Figure 4) so that said seventh elongate 
gear rack (136') is aligned along the displacement path (e.g., 14, 1 14, Figure 4); and 

an eighth elongate gear rack (138*, Figure 4, p. 18, 1. 22 - 32) having a first end and a 
second end, the first end of said eighth elongate gear rack (138*) being mounted adjacent the 
second end of said fourth elongate gear rack (e.g., 38, 138, Figure 4) so that said eighth elongate 
gear rack (138') is aligned along the displacement path (e.g., 14, 1 14, Figure 4). 

(Claim 24) Translation apparatus (10, Figures 1 - 3; p. 4, 1. 27 - p. 18, 1. 5) for moving a 
cartridge access device (12, Figures 1 - 3; p. 4, 1. 27 - p. 7, 1. 14; p. 9, 1. 1 - p. 10, 1. 5) along a 
displacement path (14, Figures 1 and 2, p. 4, 1. 27 - p. 5, 1. 14; p. 5, 1. 25 - 32; p.6, 1. 18 - 24; p. 9, 1. 1 - 
15; p. 10, 1. 6 - 13), comprising: 

an elongate gear rack (e.g., 20, Figures 1 -3, p. 4, 1. 32 -p. 7, 1.1 4; p. 10, 1.6 -36; p. 11, 
1. 25 - 35) aligned along the displacement path (14); 

guide means (e.g., 50, Figures 1 - 3; p. 5, 1. 32 - p. 6, 1. 10; p. 7, 1. 1 - 9; p. 10, 1. 16 - 23; 
p. 1 1, L 25 - 35) integral with said elongate gear rack (20) for guiding the cartridge access device 
(12) along the displacement path (14); 

a drive pinion (e.g., 24, Figures 2 and 3, p. 5, 1. 3 - 14; p. 6, 1. 1 8 - p. 7, 1. 14; p. 13, 1. 32 - 
p. 14, 1. 14) mounted to the cartridge access device (12), said drive pinion (24) engaging said 
elongate gear rack (20); and 

pinion drive means (32, Figures 1- 3; p. 5, 1. 10 - 14; p. 6, 1. 18 - p. 7, 1. 14; p. 14, 1. 32 - 
p. 16, L 1) operatively associated with said drive pinion (24) for rotating said first drive pinion 
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(24) to move 



the cartridge access device (12) along the displacement path (14). 



ISSUES 

1 . Whether claims 1 and 3-24 are unpatentable under the judicially-created doctrine of 
double patenting over claims 1-24 of Application Serial No. 09/371,708. 

2. Whether claims 1 , 3-7. 1 2-19. and 24 are unpatentable under 35 U.S.C. §102(e) as being 

unpatentable over Tadokoro. 

nROTIPTNG rtv TTTF. CLAIMS 

None of the claims stand or fall together. Each claim is patentable on independent grounds as 
set forth m the ARGUMENT. 

AWOUMENT 

Oppnin p Statement 

The Tadokoro reference does not disclose at least a guide member that is integral with a gear 
rack.Tothecontrary,Tadokoroutilizes..;,.r«reguidemembersandgearracks.Accordingly,Tadokoro 

cannot support the examiner's anticipation rejections under Section 102. 

Ap pellant's Invention 

Appellants' invention is directed to translation apparatus for moving cartridge access devices 
along arrays of data cartridges stored in data storage systems. In one embodiment, the translation 
apparatus involves first and second elongate gear racks that are positioned in spaced-apart relation and 
aligned along a displacement path. TK. first elongate gear rack includes an integral elongate guide 
nrember that also extends along the displacement path. A first bearing member mounted to the cartridge 
access device engages the first elongate guide member. A first drive pinion mounted to the cartridge 
access deviceengages the first elongategear rack. Aseconddrivepinionmounted to thecartridge access 
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d.vicea.gages,he^o„delo.g=,e gear r.*.Ap^o„dnve apparatus ope,B.ive,yas»cia,edwi*,h. 
fi., and secoad drive prions and rotates the firs, and second drive pinions to move the cartridge access 
device along the first and second elongate gear racks. 

Th. integral gear rack and guide ntentber arrangement of the present invention provides for 
inrproved positioning accuracy of the cartridge access device, eliminates the need for separate gu.de 
nrentbers and gear racks, and eUntinates the need for such separate guide members and gear racks to be 
aligned with respect to one another. 

T^ackground 

Many different types of data storage and handling systems extst and are being used to store data 
cartridges at known locations and to retneve a desired cartridge so that data may be written to or read 
ftomthedatac^ridgc. such data storage and h.ndlingsystemsareo..en,efe,redtoas "Jukebox" data 

storage systems, particularly if they can accommodate a large number of individual data cartridges. 

Whilethedatacartndgesmay be arranged widnnthe data storagesystemmanyofawide variety 

of configurations, many juke box data storage systems are designed so that the data cartridges are stored 
in one or more horizontal rows or arrays. If so, the data storage system is usually provided with a 
positioning apparatus for movhtg a cariridge access device along «he array of cariridges so that the 
canndge access device can access selected data cartridges stored in the array. Depending o. the 
panicular system, the cartridge access device may comprise a cariridge engaging assembly or -picker" 
which may be adapted to engage the selected data cartridge, withdraw it fiom its storage location, and 
carry it to a cariridge read/write device located elsewhere within the data storage system. The read/write 
devicemaythenbeused to tead data from orwritedatatwothecartridge. once the read/wnteopemtion 

is complete, the cariridge engagmg assembly or picker may withdraw the data cariridge fiom the 
read/write device and return it to the appropriate location within Ute cariridge storage array, h, another 
rypc of system, thecariridgeaccess device may comprise the read/wrrtedevtce itself, in whtch case dtc 

data cariridge may be read from or written to without the need to carry the data cariridge to a separate 
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read/write device. 

Regardless of the particular type of cartridge access device that is utilized by the data storage 
system, the positioning system used to move the cartridge access device along the cartridge storage array 
must be capable of moving the cartridge access device along the cartridges stored in the array so that the 
desired data cartridge may be accessed. One type of positioning system, often referred to as a "lead- 
screw" system, mounts the cartridge access device on a lead-screw^ which, when turned, moves the 
cartridge access device back and forth along the array of cartridges. While such lead-screw positioning 
systems are being used, they are not without their problems. For example, in such a system the cartridge 
access device may be cantilevered on the lead-screw which may result in excessive transverse or 
rotational movement of the cartridge access device. Such excessive movement reduces positional 
accuracy and may make it difficult for the cartridge access device to reliably engage the desired data 
cartridge on a repeated basis. 

Partly in an effort to solve the foregoing problems, positioning systems have been developed 
which utilize separate guide rails or tracks to guide the cartridge access device along the array of 
cartridges. The cartridge access device is mounted to the separate guide rails or tracks and the lead-screw 
is then used only to move the cartridge access device to the desired location. Alternatively, a wire-rope 
(i.e., cable) drive system may be used to move the cartridge access device. While such systems generally 
provide for increased positional accuracy of a simple cantilevered type of lead-screw arrangement, they 
are still not without their disadvantages. For example, the guide rail or track assemblies usually comprise 
machined components finished to a high degree of precision, which adds to the overall cost of the data 
storage system. Moreover, the guide rail or track assemblies are often difficult to align and may become 
mis-aligned during subsequent shipping or movement of the data storage system. If the mis-alignment 
is substantial, it may be necessary to re-align and re-calibrate the positioning system before the data 
storage system can be placed in operation. 

Consequently, a need remains for a positioning system for moving a cartridge access device 
along an array of cartridges that provide increased positional accuracy to reduce errors due to mis- 
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alignment of the cartridge access device. Such increased positional accuracy should be achieved with 
a minimum number of components to maximize reliability and reduce cost, yet not require the use of 
expensive, precision-machined components and guide rails. Additional advantages could be realized by 
reducing the amount of time required to align and calibrate the assembly during production and by 
reducing the likelihood of subsequent mis-alignment due to shipping or rough handling. Ideally, the 
positioning system should require little space, thereby allowing for a reduction in the overall size of the 
data storagesystemorallowingfor an increased numberof data cartridgesto be stored within the system. 

Discussion of the Reference 
Tadokoro, et al., U.S. Patent No. 6,166,877 (Tadokoro). The Tadokoro reference discloses 
a cassette auto changer system that includes, among other things, a selection member for selecting 
between a plurality of cassettes. More specifically, with respect to the embodiment illustrated in Figures 
19-21 , Tadokoro discloses a cassette transfer mechanism 2 with upper and lower horizontally arranged 
gear rack members 32 disposed so as to engage upper and lower guide rails 8 positioned on each of the 
consoles A-D. A vertical pillar 30 is supported between the upper and lower guide rails 8 so as to be 
moveable in the horizontal plane. Upper and lower end portions 30a and 30b attached to each end of the 
pillar 30 include a plurality of guide rollers 33 for pressingly engaging the guide rails 8 at three sides 
thereof to provide stable support and rolling movement for the cassette transport mechanism 2. A pulley 
35 mounted on the drive shaft of motor 34 engages a timing belt 36 which also engages a drive pulley 
37 on rotatable shaft 38. Drive gears 39 are engaged with adjacent reduction gears 40 at each side 
thereof Smaller pinion gears 41 are coaxially disposed at upper sides of the upper reduction gears 40 
and lower sides of the lower reduction gears 40 to engage gear teeth formed on the upper and lower rack 
members 32. 



ISSUE 1- WHETHER CLAIMS 1 AND 3-24 ARE UNPATENTABLE UNDER THE 
JUDICIALLY-CREATED DOCTRINE OF DOUBLE PATENTING. 



16 



In the first office action, paper no. 4, dated May 8, 2001, the examiner provisionally rejected 
claims 1-24 under the judicially-created doctrine of double patenting over claims 1-24 of co-pending 
patent application serial no. 09/371 ,708. hi responding to that office action, Appellants acknowledged 
the examiner's provisional double patenting rejection, and indicated that they would respond to the 
rejection by filing a terminal disclaimer upon the indication that the claims are otherwise allowable. 

In the final office action, paper no. 7, dated October 22, 2002, the exammer repeated the identical 
provisional double patenting rejection. The examiner's provisional double patenting rejection is not ripe 
for consideration on appeal since it is provisional in nature. That is, since no claims have yet issued, it 
is not possible to make a meaningful determination as to whether a double patenting rejection would be 
warranted. Consequently, Appellants' request that the double patenting rejection be held in abeyance 
until claims of the '708 application are allowed. 

ISSUE 2: WHETHER CLAIMS 1, 3-7, 12-19, AND 24 ARE UNPATENTABLE UNDER 35 

U.S.C. §102(e) AS BEING ANTICIPATED BY TADOKORO. 

Claims 1, 3-7, 12-19, and 24 currently stand rejected under Section 102(e) as being anticipated 

by Tadokoro. Appellants note that the examiner did not reject claims 8-1 1 and 20-23 over Tadokoro. 

Consequently, Appellants regard claims 8-1 1 and 20-23 as being allowable over Tadokoro. Stated 

another way, by failing to specifically reject claims 8-11 and 20-23 over any prior art reference, the 

examiner has failed to establish the required prima-facie case of unpatentability of claims 8-1 1 and 20- 

23. 

Legal Standard For Rejecting Claims 
Under 35 U.S.C. SI 02 

The standard for lack of novelty, that is, for "anticipation," under 35 U.S.C. § 1 02 is one of strict 
identity. To anticipate a claim for a patent, a single prior source must contain all its essential elements. 
Hybritech, Inc. v. Monoclonal Antibodies, Inc., 231 USPQ 81, 90 (Ted. Cir. 1986). Invalidity for 
anticipation requires that all of the elements and limitations of the claims be found within a single prior 
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art reference. Scripps Clinic & Research Foundation v. Genentech, Inc, 18 USPQ2d 1001 (Fed. Cir. 

1991). Every element of the claimed invention must be literally present, arranged as in the claim. 
Richardson v. Suzuki Motor Co., 9 USPQ2d 1913, 1920 (Fed. Cir. 1989) (finding that the jury had been 
erroneously instructed that anticipation may be shown by equivalents, a legal theory that is pertinent to 
obviousness under Section 103, not to anticipation under Section 102). "The identical invention must 
be shown in as complete detail as is contained in the patent claim." MPEP §2131 (7*** Ed. 1998) (citing 
Richardson, supra). Furthermore, functional language, preambles, and language in "whereby," 
"thereby," and "adapted to" clauses cannot be disregarded. Pac-Tec, Inc. v. Amerace Corp., 14 USPQ2d 
1871 (Fed. Cir. 1990). 

The burden of establishing a prima-facie case of anticipation resides with the U.S. Patent and 
Trademark Office. Ex parte Skinner, 2 USPQ2d 1788, 1788-1789 (Bd. Pat. Int. 1986) (holding that the 
examiner failed to establish prima-facie case of anticipation). The examiner has "the burden of proof 
... to produce the factual basis for its rejection of an application under Sections 102 or 103." In re 
Piasecki, 223 USPQ 785, 788 (Fed. Cir. 1984) (quoting//? re Warner, 154 USPQ 173, 177 (CCPA 
1967)). Only if that burden is met, does the burden of going forward shift to the applicant. 

The Examiner's Rejections 

The examiner rejected claims 1, 3-7, 12-19, and24imder35 U.S.C. § 102(e) as being anticipated 
by Tadokoro. It is the position of the examiner that the Tadokoro reference discloses each and every 
element and meets each and every limitation set forth in claims 1, 3-7, 12-19, and 24. The examiner's 
rejections are improper in that Tadokoro fails to disclose elements and limitations that are specifically 
required by the rejected claims. Consequently, the examiner has failed to establish the required prima- 
facie case of anticipation. 

Turning now to the present invention, each of claims 1 and 3-7 requires that the translation 
apparatus comprise a first elongate gear rack (e.g., 20) and a first elongate guide member (e.g., 50) that 
is integral with the first elongate gear rack. See also Figures 1 -3 of the currently pending application. 
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TbeTadokoro device does „ot,ne.. mi. UmWon.To*econ.rary.Tadoko,o describes sep.«^^ 
racks 32 a»d guide membe. 8, and U.ey are shown as separate members i. U,e drawings of .i>e T.dcko« 
paten,. See, for example, F.gures 20 and,22 of Tadokoro. Moreover, in co,. 14. ,i„es 9.B, Tadokoro 
describes ,ha, .he rack menrbers 32 are "disposed so as ,0 engage .he npper and lower guide rails 8. 8." 
Tha.Tadokor„describes«,er.ck members 32 asbeing-disposed-oengage-meupper and lower guide 

rails 8 means .ha. .hey are separa.e, no. iniegral, elemenls. Signifcan.ly, U,e examiner has never 
,d..if.ed any language or drawrng figure in Tadokoro .ha. co„«adics d,is fac. S...ed ano.her way. 
Xadokoro's .wo-piece guide member and gear rack ar^angemen. .caches away fio. *e one-p.cce, 

in.egral arrangemen. of .he presen. inveniion. 

TT,eAppella«.smadea>eforegoingpoin.sm.heirresp„„se.o.hefirs.off,ceac.ion.on.y.«have 

.hem^s-„.ders.oodby.heexaminer.Tha.is,in.he-Response»A,gu„en.s-s«..on„fU>efma,o«ice 

ac,ion0.eexaminerrespondedbyer,cneo«slyasser.mg*a.Appellan.smus.show.e.g.,bycompar,.,ve 

.es.n,gorr.sul«.-.ha.me^idemember and gear raokotTadokor„wo„ldyield<.c.wouldno.yield) 

similar ,esul.sandadv»..gesasd.osepu,poriedbyAppe,la„.sonpagelO."See, tor example, pages, 

seciion 4 of d,e examiner's fmal office acion. The exam^er-s posiiion is unsus.ainab,e in .ha. i. does 
no. reprcsen, d.e .es. for an.icipa.ion. An.icipa.ion ,«,u^es an iden.i.y of clemenls and limi.a.io„s. 
Tadokorodoesn„.co„.ah,d,osee.emen.sandlimiu.ions.™ercfore.Tadokorocanno.a„.icipa.e.^. 

is each of claims 1 and 3-7 requires a guide memb« 50 *a. is ln.egr.. wld. U.e guide nnl 20. 
Tadokoro'sguideransSa^ separ..eftom his gear racks32. Therefore, Tadokorocanno.an.icipa.e any 

of claims 1 and 3-7 as a matter of law. 

Perhaps recognizing ^ Tadokoro fails .0 disclose a guide member .ha. is in.egr.1 wiU. a gear 
rack .he examiner, on page 4 of Ure final office acion. asserts .ha. U,e .e™ "iniegral" does no. 
necessarily mean one piece. Appellanis disagree. The .erm U,.eg«l, as used in .he cu.ren.ly pending 
claims means jus. «,a., i.e., .ha. .he guide member is formed from *e same member as .he gear rack. 
This arr^gemen. is disclosed m U,e specifica.io„ and is responsible for a significan. advaniage of .he 
i„ven.ion. r.e., U.a. Orere is no need .o separaiely ali^ .he gear rack and g.ide member. While U,e 
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examiner asserts that the courts have defined integral to mean "rigidly secured, fastened or welded," the 

examiner provides no citation of any case to support his statement. Even if he did, such a citation would 

not be controlling in this case, as claim terms are to be construed in light of the teachings of the 

specification. See, for example, CVI/Beta Ventures, Inc. v. TuraLP, 42 USPQ2d 1577 (Fed. Cir. 1997). 

Reference to the currently pending specification makes clear that the guide member and gear racks are 

formed from the same member, thus giving meaning to the term "integral" as that term is used in the 

currently pending claims. See, for example, the description contained at page 7, lines 27-30: 

". . .since the lateral positioning of the cartridge access device 12 is provided by the guide 
member portions 50 and 52 provided on the first and second elongate gear racks 20 and 22." 

and on page 10, lines 16-20: 

"The first or lower elongate gear rack 20 also may be provided with an elongate guide member 
50 which, in one preferred embodiment, may take the form of a tumed-up edge of the elongate 
gear rack 20, as is also best seen in Figure 2." 

and on page 11, lines 31-35 (when discussing an example embodiment): 

". . .both the lower and upper gear racks 20 and 22 are fabricated from sheet metal with the 
respective guide member portions 50 and 52 thereof comprising up-turned and down-turned edge 
portions, respectively." 

In summation, the Tadokoro reference fails to disclose each and every element set forth in claim 
1. That is, Tadokoro does not disclose at least: 

"Translation apparatus for moving a cartridge access device along a displacement path, 
comprising: 

a first elongate gear rack aligned along the displacement path, said first elongate gear 
rack having a first end and a second end; 

a first elongate guide member integral with said first elongate gear rack and extending 
along the displacement path substantiallv between the first and second ends of said first elongate 
gear rack : 

a first bearing mounted to the cartridge access device, said first bearing engaging said 
first elongate guide member; 
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a second elongate gear rack aligned along the displacement path and positioned in 
spaced-apart relation to said first elongate gear rack, said second elongate gear rack having a first 
end and a second end; 

a first drive pinion mounted to the cartridge access device, said first drive pinion 
engaging said first elongate gear rack; 

a second drive pinion mounted to the cartridge access device, said second drive pinion 
engaging said second elongate gear rack; and 

pinion drive apparatus operatively associated with said first and second drive pinions, 
said pinion drive apparatus rotating said first and second drive pinions to move the cartridge 
access device between the first and second ends of said first and second elongate gear racks." 

Claim 3 is allowable on fiirther independent grounds in that Tadokoro does not disclose the 
translation apparatus as defined by claim 1 , wherein the first elongate guide member comprises "first and 
second opposed bearing surfaces and wherein said first bearing mounted to the cartridge access device 
slidably engages the first and second opposed bearing surfaces" of the first elongate guide member, as 
set forth in claim 3. Tadokoro's vertical guide member is guided along the guide member 8 by wheels 
33, not by slidable engagement. See Figure 22 of Tadokoro. Because Tadokoro does not separately meet 
the limitations of claim 3, Tadokoro cannot anticipate claim 3. 

Claim 4 is allowable on further independent grounds in that the Tadokoro reference does not 
disclose the translation apparatus as defined by claim 3, wherein the second elongate gear rack includes 
"a second elongate guide member that extends along the displacement path" and wherein the translation 
apparatus further comprises "a bearing mounted to the cartridge access device, the second bearing 
engaging said second elongate guide member," as set forth in claim 4. Here again, any comparison of 
claim 4 with Tadokoro is inapt since Tadokoro's gear rack 32 is not a guide member. That is, since 
Tadokoro gear rack is not a guide member, there is no starting point for determining whether Tadokoro's 
gear rack includes "a second elongate guide member" as that term is to be construed in the context of 
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claim 4. Tadokoro cannot anticipate claim 4, because Tadokoro fails to meet the additional structural 
limitations recited in claim 4. 

Claim 5 is allowable on further independent grounds in that Tadokoro does not disclose the 
translation apparatus as defined by claim 4, wherein the second elongate guide member comprises "first 
and second opposed bearing surfaces and wherein said second bearing mounted to the cartridge access 
device slidably engages the first and second opposed bearing surfaces" of the second elongate guide 
member as set forth in claim 5. Tadokoro 's vertical guide member is guided along the guide member 8 
by wheels 33, not by slidable engagement. See Figure 22 of Tadokoro. Accordingly, Tadokoro cannot 
anticipate claim 6. 

Claim 6 is allowable on further independent grounds in that the Tadokoro reference does not 
disclose the translation apparatus as defined by claim 5, further comprising a "third bearing mounted to 
the cartridge access device, said third bearing contacting said first elongate gear rack" as set forth in 
claim 6. Tadokoro 's gear rack 32 does not provide a guidance function nor does Tadokoro disclose a 
bearing that contacts his gear rack. The failure of Tadokoro to disclose a bearing that contacts a gear 
rack means that Tadokoro cannot anticipate claim 6. 

Claim 7 is allowable on further independent grounds in that Tadokoro does not disclose the 
translation apparatus of claim 6, wherein the third bearing comprises a wheel. Again, Tadokoro discloses 
no third bearing that contacts a gear rack, much less a wheel that contacts a gear rack, histead, 
Tadokoro's wheel contacts his guide member 8, not his gear rack 32. Therefore, Tadokoro cannot 
anticipate claim 7. 

Claim 12 is believed to be allowable on further independent grounds in that the Tadokoro 
reference does not disclose the translation apparatus of claim 1, wherein the pinion drive apparatus 
comprises "a motor. . . a worm attached to the shaft of the motor and a worm gear operatively connected 
to said first and second drive pinions. . the worm gear also engaging the worm as set forth in claim 12. 
Tadokoro discloses a motor 34 that drives the pinions 41 via a drive belt 36. See Figure 20 of Tadokoro. 
A drive belt 36 is not a worm and worm gear. Since these additional limitations of claim 1 2 are not met, 
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Tadokoro cannot anticipate claim 12. 

Independent claim 1 3 contains similar limitations that are not met by the Tadokoro reference. 
Specifically, claim 13 requires a "first elongate.gear rack" and a "first elongate guide member integral 
with said first elongate gear rack." Again, Tadokoro 's guide members 8 are not integral with his gear 
racks 32. Indeed, Tadokoro specifically teaches away fi-om such an arrangement by stating that the rack 
members 32 engage the rails 8. Clearly, Tadokoro's guide members cannot be said to be integral with 
the gear rack, as specifically required by claim 13, Again, because the Tadokoro reference does not 
disclose an "elongate guide member" that is "integral with" a gear rack, Tadokoro cannot anticipate claim 
13. Consequently, claim 13 is also allowable under Section 102(e). 

Stated another way, independent claim 13 is allowable over Tadokoro in that Tadokoro fails to 
disclose at least: 

"Translation apparatus for moving a cartridge access device along a displacement path, 
comprising: 

a first elongate gear rack aligned along said displacement path, said first elongate gear 
rack having a first end and a second end; 

a first elongate guide member integral with said first elongate gear rack so that said first 
elongate jguide member extends along the displacement path : 

a second elongate guide member extending along the displacement path and positioned 
in spaced-apart relation to said first elongate guide member; 

a first drive pinion mounted to the cartridge access device, said first drive pinion 
engaging said first elongate gear rack; 

a first bearing mounted to the cartridge access device, said first bearing engaging said 
first elongate guide member; 

a second bearing mounted to the cartridge access device, said second bearing engaging 
said second elongate guide member; and 

pinion drive apparatus operatively associated with said first drive pinion, said pinion 
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drive apparatus rotating said first drive pinion to move the cartridge access device along the 
displacement path." 

Claim 14 is allowable on further independent grounds in that claim 14 depends from claim 13, 
which is allowable. 

Claim 15 is allowable on further independent grounds in that Tadokoro does not disclose the 
translation apparatus as defined by 1 4, wherein the second elongate guide member "comprises an integral 
portion of said second elongate gear rack" as set forth in claim 15. Tadokoro's guide members 8 are not 
integral with his gear racks 32. In fact, Tadokoro specifically teaches away from such an arrangement 
by stating that the rack members 32 engage the rails 8, clearly implying that the two comprise separate, 
not integral, components. Again, because the Tadokoro reference does not disclose a "second elongate 
guide member" that comprises an "integral portion of said second elongate gear rack," Tadokoro cannot 
anticipate claim 15. 

Claim 16 is allowable on further independent grounds in that Tadokoro does not disclose the 
translation apparatus as defined by claim 14, wherein the first elongate guide member comprises "first 
and second opposed bearing surfaces and wherein said first bearing moimted to the cartridge access 
device slidably engages the first and second opposed bearing surfaces" of the first elongate guide 
member, as set forth in claim 16. Tadokoro's vertical guide member is guided along the guide member 
8 by wheels 33, not by slidable engagement. See Figure 22 of Tadokoro. Because Tadokoro does not 
separately meet the limitations of claim 16, Tadokoro cannot anticipate claim 16. 

Claim 1 7 is allowable on further independent grounds in that Tadokoro does not disclose the 
translation apparatus as defined by claim 1 6, wherein the second elongate guide member comprises "first 
and second opposed bearing surfaces and wherein said second bearing moimted to the cartridge access 
device slidably engages the first and second opposed bearing surfaces" of the second elongate guide 
member as set forth in claim 17. Tadokoro's vertical guide member is guided along the guide member 
8 by wheels 33, not by slidable engagement. See Figure 22 of Tadokoro. Accordingly, Tadokoro cannot 
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a bearing that contacts his ge- 

.hM Tadotoo cannot anticipate claim 18. 
'"'^C isano-eon^.«epen..t.nn...at.a«o..es 

, , IS Wherein the Utird bearing comprises a wheel. Again. Tadokoro 

discloses no mi^ bearing that contacts a gear «ct, mnch 

Therefore Tadokoro cannot anticipate claim 19. 

.depcndcntclaim^contarns-ar— sth..arcnotme.b,.eXado.oro.^^^^^^^^ 

,ec.ca,,:ia.m.re..s..elongategc.r^ 

.g.n Tadoltoro's guide memb»s S are no. integral with h.s gear racks 32. , 

teaches awa, .cm sncb an a^gemen. b, stathrg that the rack members 
Tadokoro specifically teaches y 

. Us8 clearlyimplyingthatthetwocompriseseparatecomponents. Becauset 
engage the rails 8. clearly 1 py g an "elongate gear rack," Tadokoro 

. not disclose "guide means" that is "integral with an elongat g 
reference does not disclose g . ,02fe^ 

,4 Consequently, claini24isalsoallowableunder Section 102(e). 

..rtridoe access device along a displacement path, 
"Translation apparatus for movmg a cartridge access 



disclose at least: 



comprising: 

an elongate gear rack aligned along the displacement path; 
aionethedisElacen^^ 

— .. ^.vlrf said drive pinion engagmg said 

a drive pinion mounted to the cartndge access device, said dn 
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elongate gear rack; and 

pinion drive means operatively associated with said drive pinion for rotating said first 
drive pinion to move the cartridge access device along the displacement path." 



CONCLUSION 

The Tadokoro reference does not disclose at least a guide member that is integral with a gear 
rack. Therefore, Tadokoro cannot be used to establish the required prima-facie case of anticipation imder 
Section 102. Accordingly, Appellants urge the Board to reverse the examiner's rejections of claims 1, 
3-7, 12-19, and 24. 



Respectfully submitted. 



DAHL & OSTERLOTH, L.L.P. 




Registration No. 33,670 

555 Seventeenth Street, Suite 3405 

Denver, CO 80202 

(303)291-3200 

Date: <^ 
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APPENDIX A 

1 . Translation apparatus for moving a cartridge access device along a displacement path, 
comprising: 

a first elongate gear rack aligned along the displacement path, said first elongate gear 
rack having a first end and a second end; 

a first elongate guide member integral with said first elongate gear rack and extending 
along the displacement path substantially between the first and second ends of said first elongate 
gear rack; 

a first bearing moimted to the cartridge access device, said first bearing engaging said 
first elongate guide member; 

a second elongate gear rack aligned along the displacement path and positioned in 
spaced-apart relation to said first elongate gear rack, said second elongate gear rack having a first 
end and a second end; 

a first drive pinion mounted to the cartridge access device, said first drive pinion 
engaging said first elongate gear rack; 

a second drive pinion mounted to the cartridge access device, said second drive pinion 
engaging said second elongate gear rack; and 

pinion drive apparatus operatively associated with said first and second drive pinions, 
said pinion drive apparatus rotating said first and second drive pinions to move the cartridge 
access device between the first and second ends of said first and second elongate gear racks. 

2. Claim 2 is canceled without prejudice to the subject matter contained therein. 

3 . The translation apparatus of claim 1 , wherein said first elongate guide member comprises 
first and second opposed bearing surfaces and wherein said first bearing mounted to the cartridge access 
device slidably engages the first and second opposed bearing surfaces of said first elongate guide 
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member. 

f 1 T wherein said second elongate gear rack includes 
4 The translation apparatus of claim 3, wheremsaiase 

second elongate guide member. 

f i.in. A wherein said second elongate guide member 
5 The translation apparatus of claim 4, wherein sam 

elongate guide member. 

.3„.a.e access aev.e, « ^n. co,.acU.. sa. r.s, e....e ,ac. .»a aUo».. 
cartridge access device to move along .he di^lac^nent path. 

The .a„s,a.io„ apparatus of Carn, 6. wherein said .hird hearing comprises a »heet. 

device along a displacement path. 



8. 

comprising: 



Translation apparat,^. for moving a cartridge access 



a frst elongate gear rac. aU^ed along the displacement path, said nr« elongate gear 

rack having a first end and a second end; 

. second elongate gear racic aligned along the displacement path and positioned n. 
.pacea-apartrelationtosaidftstelongategearraCsaidsecondelongategearraChav^gaarst 

end and a second end; 
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a third elongate gear rack positioned in generally parallel, spaced-apart relation to said 
first elongate gear rack; 

a fourth elongate gear rack positioned in generally parallel, spaced-apart relation to said 
second elongate gear rack so that said first, second, third, and fourth elongate gear racks define 
a generally rectangular, parallelopiped configuration with said first and third elongate gear racks 
defining a bottom side of the generally rectangular, parallelopiped configuration and said second 
and fourth elongate gear racks defining a top side of the generally rectangular, parallelopiped 
configuration; 

a first drive pinion mounted to the cartridge access device, said first drive pinion 
engaging said first elongate gear rack; 

a second drive pinion mounted to the cartridge access device, said second drive pinion 
engaging said second elongate gear rack; and 

pinion drive apparatus operatively associated with said first and second drive pinions, 
said pinion drive apparatus rotating said first and second drive pinions to move the cartridge 
access device between the first and second ends of said first and second elongate gear racks. 

9. The translation apparatus of claim 8, further comprising: 

a third drive pinion mounted to the cartridge access device and operatively associated 
with said pinion drive apparatus, said third drive pinion engaging said third elongate gear rack; 
and 

a fourth drive pinion moimted to the cartridge access device and operatively associated 
with said pinion drive apparatus, said fourth drive pinion engaging said fourth elongate gear 
rack. 

10. The translation apparatus of claim 9, further comprising: 

a fifth elongate gear rack having a first end and a second end, the first end of said fifth 
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elongate gear rack being mounted adjacent the second end of said first elongate gear rack so that 
said fifth elongate gear rack is aligned along the displacement path; and 

a sixth elongate gear rack having a first end and a second end, the first end of said sixth 
elongate gear rack being mounted adjacent the second end of said second elongate gear rack so 
that said sixth elongate gear rack is aligned along the displacement path. 

1 1 . The translation apparatus of claim 10, further comprising: 

a seventh elongate gear rack having a first end and a second end, the first end of said 
seventh elongate gear rack being moimted adjacent the second end of said third elongate gear 
rack so that said seventh elongate gear rack is aligned along the displacement path; and 

an eighth elongate gear rack having a first end and a second end, the first end of said 
eighth elongate gear rack being mounted adjacent the second end of said fourth elongate gear 
rack so that said eighth elongate gear rack is aligned along the displacement path. 

12. The translation apparatus of claim 1, wherein said pinion drive apparatus comprises: 
a motor having a shaft; 

a worm attached to the shaft of said motor; and 

a worm gear operatively connected to said first and second drive pinions, said worm gear 
mounted to engage said worm mounted to the shaft of said motor. 

13. Translation apparatus for moving a cartridge access device along a displacement path, 
comprising: 

a first elongate gear rack aligned along said displacement path, said first elongate gear 
rack having a first end and a second end; 

a first elongate guide member integral with said first elongate gear rack so that said first 
elongate guide member extends along the displacement path; 
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a second elongate guide member extending along the displacement path and positioned 
in spaced-apart relation to said first elongate guide member; 

a first drive pinion mounted to the cartridge access device, said first drive pinion 
engaging said first elongate gear rack; 

a first bearing mounted to the cartridge access device, said first bearing engaging said 
first elongate guide member; 

a second bearing mounted to the cartridge access device, said second bearing engaging 
said second elongate guide member; and 

pinion drive apparatus operatively associated with said first drive pinion, said pinion 
drive apparatus rotating said first drive pinion to move the cartridge access device along the 
displacement path. 

14. The translation apparatus of claim 13, further comprising: 

a second elongate gear rack aligned along said displacement path and positioned in 
spaced-apart relation to said first elongate gear rack; and 

a second drive pinion mounted to the cartridge access device, said second drive pinion 
engaging said second elongate gear rack. 

15. The translation apparatus of claim 14, wherein said second elongate guide member 
comprises an integral portion of said second elongate gear rack. 

16. The translation apparatus of claim 14, wherein said first elongate guide member 
comprises first and second opposed bearing surfaces and wherein said first bearing mounted to the 
cartridge access device slidably engages the first and second opposed bearing surfaces of said first 
elongate guide member. 
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17. The translation apparatus of claim 16, wherein said second elongate guide member 
comprises first and second opposed bearing surfaces and wherein said second bearing mounted to the 
cartridge access device slidably engages the first and second opposed bearing surfaces of said second 
elongate guide member. 

18. The translation apparatus of claim 1 7, further comprising a third bearing mounted to the 
cartridge access device, said third bearing contacting said first elongate gear rack and allowing the 
cartridge access device to move along the displacement path. 

19. The translation apparatus of claim 1 8, wherein said third bearing comprises a wheel. 

20. The translation apparatus of claim 1 8, further comprising: 

a third elongate gear rack positioned in generally parallel, spaced-apart relation to said 
first elongate gear rack; and 

a fourth elongate gear rack positioned in generally parallel, spaced-apart relation to said 
second elongate gear rack so that said first, second, third, and fourth elongate gear racks define 
a general ly rectangular, paral lelopiped configuration with said first and third elongate gear racks 
defining a bottom side of the generally rectangular, parallelopiped configuration and said second 
and fourth elongate gear racks defining a top side of the generally rectangular, parallelopiped 
configuration. 

21 . The translation apparatus of claim 20, fiirther comprising: 

a third drive pinion mounted to the cartridge access device and operatively associated 
with said pinion drive apparatus, said third drive pinion engaging said third elongate gear rack; 
and 

a fourth drive pinion mounted to the cartridge access device and operatively associated 
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with said pinion drive apparatus, said fourth drive pinion engaging said fourth elongate gear 
rack. 

22. The translation apparatus of claim 2 1 , further comprising: 

a fifth elongate gear rack having a first end and a second end, the first end of said fifth 
elongate gear rack being mounted adjacent the second end of said first elongate gear rack so that 
said fifth elongate gear rack is aligned along the displacement path; and 

a sixth elongate gear rack having a first end and a second end, the first end of said sixth 
elongate gear rack being mounted adjacent the second end of said second elongate gear rack so 
that said sixth elongate gear rack is aligned along the displacement path. 

23. The translation apparatus of claim 22, further comprising: 

a seventh elongate gear rack having a first end and a second end, the first end of said 
seventh elongate gear rack being mounted adjacent the second end of said third elongate gear 
rack so that said seventh elongate gear rack is aligned along the displacement path; and 

an eighth elongate gear rack having a first end and a second end, the first end of said 
eighth elongate gear rack being mounted adjacent the second end of said fourth elongate gear 
rack so that said eighth elongate gear rack is aligned along the displacement path. 

24. Translation apparatus for moving a cartridge access device along a displacement path, 
comprising: 

an elongate gear rack aligned along the displacement path; 

guide means integral with said elongate gear rack for guiding the cartridge access device 
along the displacement path; 

a drive pinion moimted to the cartridge access device, said drive pinion engaging said 
elongate gear rack; and 
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pinion drive means operatively associated with said drive pinion for rotating said first 
drive pinion to move the cartridge access device along the displacement path. 
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1 

CASSETTi: AUTO CHANGER SYSTEM 
INCLUDING TAPE SIGNAL RIv\DING 
MI^ANS AND SELECT ION MEANS FOR 
SELECTING BETWEEN A PLURALITY OF 
CASSEITES 

BACKGROUND OF TOE IIWENTION 

The prcseni invention rclales to an auto changer device. 
Specifically, I he present invention relates lo an auto changer 
which may be utilized for automatically changing cassettes 
in a tape deck or the like. 

DESCRIPTION OF TOE REIATED ART 

Generally, auto changer devices for tape cassettes arc 
known which are ascd for automatically changing a tape 
such as an audio cassette, when a currently playing tape has 
been fully played and another or a plurality of other tapes is 
installed provided in the changer device. 

One .such conventional auto changer device is know for 
example from Japanese Laid Ojien Patent Application No. 
1-24.3265. Operation of such a conventional auto changer 
device will be described below with reference to FIGS. 
82^5. 

Hrei, referring to FIG. 82, a plan view of an arrangcrneni 
of ca,ssctle consoles according to the conventional arrange- 
ment is shown. As may be seen the consoles are circular in 
shape holding a plurality of cassettes in slots acce.ssible from 
a peripheral surface thereof. Cassette selection iseflected via 
a rotation arm 821 and a cas.sctte transfer mechanism 822 
associated llicrewith. According lo llus structure however, it 
is dilVicult lo assure exact po.sitiona! alignment between a 
cassette lrans|K>rt portion and the circular cassette consoles 
during tape .selection operations and the like. l*urthcr, when 
a plurality of consoles Ls implemented, it is neces.sary to ,^ 
provide a .separate tape traasport mechanism including a 
cassette receiving transfer component between each 'ITias, 
the cost and complexity of the auto changer unit becomes 
high. In addition, the above described arrangement requires 
a relatively large amount of space for mounting such circnilar 
rotating consoles. 

Also, in such an arrangement, in addition to the above 
mentioned components, a coasole for mounting a cassette 
playing device aod/or cassette compartments including driv- 
ing means therefor must be provided. Further, a position 45 
detection apparatus must be utilized 10 assure correct align- 
ment of componeols during tape transfer operatioas. For 
example, such a position detection means may be a pholo- 
eledric cell mounted proximate a tape shuttle compartraenl 
for monitoring a position of the tape transport mechanism. 

Referring to FIG. S3, a diagram of .such a positional 
detection means as implemented in the conventional cassette 
auto changer as described above is shown. As may be seen 
the detection i>ortion, is positioned proximate a cassette 
insertion rack 300 having a plurality of cassette insertion 
chambers 301. The detection portion is coniigured as a 
plurality of photoelectric cells 302 provided on the cassette 
inserlion rack. While a movable cassette iran.sport portion 
303 within the casing of the auto changer device includes a 
photoelectric .sensor, or the like, 304 thereon. The photo- 
clcciric season 304 i.s provided for delecting optimum aiigo- 
ment with a particular photoelectric cell 302 for facilitating 
calculation of an optimal positional relation between the 
cassette transport jK)rtion 303 and a given one of the cassette 
insertion chaml'>ers 30L 

However, according to such arraogeracnt, it is difticull to 
calculate the exact positional relation belwecn the cassette 
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trans|X)rt portion and a selected cassette provided in one of 
the ca.ssclte insertion chamlxrs 301 of the ca.ssetic rack 300 
owing to the contours of the cassette rack. For example, in 
FIGS- 84 and 85, since the ca.ssetic rack 300 in the first case 
5 is rounded at an outer surface portion while the latter is 
taperal, or V-shajxid, it becomes difficult to calculate posi- 
tioning between a cas.selte and a c^isselle iraasptirl comiK)- 
ncni with high accuracy. Further, according to such arrange- 
ment as seen in l-IG. 85, rotation of the cassette rack 300 
JO according to cassette selection operation makes accurate 
determination of a slop position difficult according to the 
conventional positional detection means. 

'Fhu.s, while such conventional arrangements require a 
large .space for insiallalion, an operational reliability thereof 
is degraded. 

F^'urther, other conventional aulo changer systems have 
been disclosed, .such as in Japanese Patent Application 
05-2»S(>4 and ()7-3730S. According to such arrangcmenLs, a 
cas.scltc out (X)rt and a ca.s.sctte in port arc provided. That Is, 
ports are provided for removing cas.se lies from the casing of 
I he auto changer syslem and inserting cassettes thereinto. 
However, according lo such arrangements, it is not possible 
lo asc the ca.s.seilc input port only. Thus, ojKrations such as 
when a plurality of cassclles arc lo be installed into the 
" system become euml^ersome. Also, according to the above 
arrangement, the output port alone may not t^e utilized for 
easily removing a plurality of cassettes from Ihe auto 
changer .system. 

Japanese Patent Application 0.5-2804 includes a vertically 
and horizontally nu>vable cassette support portion which is 
freely movable according lo rotational move men I. Accu ril- 
ing to ihi.s, liming bells masl be provided in the vertical and 
horb.ontal directions as well as motors for driving a tape 
transfer mechanism including the cassette support portion 
and a larger space is required for installation and electrical 
usage is increased. Also, electrical cMc and wiring for 
providing such a cassette aulo changer .system becomes 
complex. 

In addition, according lo an auto changer syslem dis- 
closed in U.S. I*ai. No. 2,075,559, a retaining lock provided 
in each casseiie insertion chamber of a cas.sette rack, is 
designed lo be released by a lock releasing mechanism 
provided on the casscile transfer mechanism. However, 
according to this, a .separale driving means Ls required for 
activating a lock release lever of the cassette transfer mecha- 
nism lo engage a lock lever of a cassette insertion chamber. 
Thus, the complexity and number of com pone n I parts is 
increased in addition to a l>asic cost for the aulo changer 
syslem. 

ITius il has been required lo provide a compact, reliable 
cassette auto changing apparatus having a relatively uncom- 
plicated structure .such thai manufacturing expense and 
complexity are minimized while assuring a highly functional 
unit which may 1^ installed in a comparatively small area 
.space. 

Also, it is desirable to provide a cassette auto changer 
.system in which is simpblied and has a reduced number of 
componcnls. 

Reliable determination of positioning l>elween compo- 
nents Is further required in such a compact cassette auto 
changer syslem. 

In addilion, reduced electrical requirements and simpli- 
fied wiring, as well as smaller capacity cable is desirable in 
65 such an auto changer system. 

Provision of cas.se tie locking and release mechanisms 
which are simplified is desired. 



6,166,877 



A cassette aulo changer syslcm which may cxcculc cas- 
scllc iransfcr opcratiuas in a reduced space is necessary for 
providing a compact apparatus. 

And, flexible use of port openings accwding to aa opera- 
tion desired by the user is a feature to be desired in such a 
cassette aulo changer system. 

SUMMARY OF THE INVEWHON 

Thus, it is ao object of the present invention to overcome 
the drawbacks of the related art. 

It is a another object of the invention to provide a 
compacts reliable cassette auto changer apparatus having a 
relatively uncomplicated structure. 

il is a further object of the invention to provide a cassette 
auto changer system wherein manufacturing expense and 
complexity are minimized while assuring a highly functional 
unit which may be installed in a comparatively smaD area 
space. 

It is a further object of the invention to provide a cassette 
aulo changer .system which Ls simpli/icci and has a reduced 
numlKr of airopooents. 

It is a further object of the invention to provide a cas.se I te 
auto changer .system wherein reliable determination of posi- 
tioning between componenLs is assured. 

In addition, a further object of the invention is to provide 
a cassette auto changer system wherein reduced electrical 
requirements and simph'lied wiring, are providetl as well as 
smaller capacity cable and cassette locking and release 
mechanisms which are .simplified. 

Another object is to provide a cassette auto changer 
system which may execute cassette Iran.sfer opera tioas in a 
reduced .space is necessary for providing a compact appa- 
ratus. 

And, a further object is to provide a cassette aulo changer 
system having flexible use of port openings according to an 
operalioD desired by the user. 

According to one aspect of the invention, there is pro- 
vided a ca.sscltc auto changer system including tape signal 
reading means and selection means for selecting between a 
plurality of cassettes, compri.siDg: a base console including 
a port for tape insertion or extract ioti operations and having 
a tape insert compartment; a drive console mounting the tape 
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cassette rack including a plurality of cassette receiving 
compartment.s; a tape transfer raechamsm operable to select - 
ably iranspori cassettes between the cassette rack and the 
laj>e signal reading raeaas; wherein a pair of position detec- 
tion portioas provided in a longitudinal direction of an 
opening of each of the cassette receiving compartments at 
either side of the opening; a pair of position detection 
sensors provided on the tape transfer mechanism at a posi- 
tion sul^tantially corre.sponding to a location of the position 
detection portions when the tape transfer mechanism is in a 
loading position relative one of the cassette receiving a)ra- 
partments; a pair of opposed slanted reference lines provided 
above each of the position detection portions and a reference . 
position indicator I he rebel ween; wherein in a direction per- 
pendicular to a scanning direction of the tape transport 
means a positional reference line is provided, wherein, 
between the opposed .slanted reference lines, a positional 
detection area and a non-detection area defined therein and 
a non-detection and a positional detection area are defined 
oui.side of I be slanted reference lines. 

Also, according to the invention, there is jjrovided a 
cassette auto changer syslcm including means for selectably 
providing a plurality of ca.sscttcs to be loaded into one or 
more tape signal reading means, comprising: a cassette rack 
including a plurality of cassette receiving aimpartments; a 
ca.sscttc port accessible from an outer .side of the auto 
changer apparatus whereby ca.sscites may be inserted or 
removed from ihc auto changer apparatu.s; a tape traasfcr 
mechanism operable to selectably Iraasporl cassettes 
between the ca.ssellc rack and the tape signal reading means 
and the cassette port; a Y US/NO scasor at the ca.ssetle port 
for (lelermining whether a cassette is present in (he ca.ssellc 
port; and control meaas active such that, when a YUS 
indication deiermincil by the Y1£S/N() seasor changes to a 
NO determination, ihc control means .sets the easselte port at 
an IN port empty condition and, when in such IN port empty 
condition the YtS/NO .sen.sor changes to a YES condition 
wherein a cassette is present in the cassette port, operation 
of the tape transfer mechanism to the cassette port is 
disabled and an IN {xtrt loaded condition is determined, and 
when, in an IN iM>rt empty condition of the cassette port, 
operation of the tape transfer means is detected by the 
YES/NO seasor, the control means determines an OUT port 
loaded condition of the ca.ssette port, and when in the OUT 
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signal reading means; a cassette console mounting a cassette port loaded condition a change from YES to NO is detcr- 

rack including a plurality of cassette receiving compart- — .-.^ »-.. .t.^ vrro/x)/^ ixt 1..: r 

mcnLs; and tape traasfer means for transporting tape cas- 
settes between the cassette console and the drive coasole. 
According to another aspect of the invention, there is 
provided a ca.ssetteauto changer .system including means for 
selectably providinga plurality of cassettes to be loaded into 
one or more tape signal reading means, comprising: a 
cassette rack including a plurality of cassette receiving 
compartment.s; a tape transfer mechanism operable to select- 
ably transport cassettes between the cassette rack and the 
tape signal reading means: a pair of position detection 
portions provided in a longitudinal direction of ao opening 
of each of the cassette receiving compartments at cither side 
of the opening; a pair of position detection sensors provided 
on the tape transfer mechanism at a position substantially 
corresponding to a location of the position detection portions 
when the tape transfer mechanism is in a loading position 
relative to one of Ihe ca.ssette receiving compart men t.s. 

According to a still further a.si>ect of the invention, there 
is provided a cas.selte auto changer system including means 
for selectably providing a plurality of cassettes to be loaded 
into one or more tape .signal reading means, comprising: a 
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mined by the YES/NO sensor, an IN port empty condition of 
the cassette port is determined by the control meaas. 

In addition, according to a still further aspect of the 
invention, there is provided a cas.sette auto changer system 
including means for selectable providing a plurality of 
ca.s.settes to Ix; loaded into one or more tape signal reading 
means, comprising: a cas.setlc rack including a plurality of 
cassette receiving compartments; a tape transfer mechanism 
operable to .selectably transport cassettes between the cas- 
sette rack and the tape signal reading meaas; wherein at least 
horizontal rotation of a movable cas.setlc shuttle body of the 
tape traasfer mechanism is po.ssible; and a transfer area 
whereat up/dowo movement of the tape transfer mechanism 
is possible; a rotation area is defined for allowing rotation of 
the cassette .shuttle body of Ihc tape transfer mechanism. 

Another a.spcct of the invention provides a cassette auto 
changer system including means for selectably providing a 
plurality of cassettes to be loaded into one or more tape 
signal reading means comprising: a cassette rack including 
a plurality of cassette receiving compartments; a tape traas- 
fcr mechanism operable to .selectably iraasport cassettes 
between the cassette rack and the tape signal reading meaas; 



6,166,877 



a rtinsolc portion of the casscKe includes horizonlally dis- 
posed guide rails a I upper and lower sides of Ihc cassetle 
rack; and an cicclrically conductive rail disposed proxinialc 
Ihe horizonlally disptysed guide raits; wherein a cassette 
shuttle body of the tape traasfer mechanLsm is movable 
along the guide rails via the electrically conductive rail. 

And, a still further aspect of Ihe invention, there is 
provided a plurality of cassettes to be loaded into one or 
more tape signal reading means, comprising: a cassette rack 
including a plurality of cassette receiving oompartraenis; a 
tape transfer mechanism operable to sclectably traosport 
cassettes between the cassette rack and the tape signal 
reading means; a cassette supporting shuttle body, opcrably 
associated with the tape transfer raechaoism; wherein the 
cassette supporting shuttle bcKly is rotatably movable in both 
horizontal and vertical direct ioas. 

According lo a yet another aspect of the invention, there 
Ls provided a cassette auto changer system including means 
for selectahly providing a plurality of cassettes to be loaded 
into one or more tape signal reading means, comprising: a 
cassette rack* including a plurality of cassette receiving 
compartments; a tape transfer mechanism operable to select- 
ably transport cassettes l>etwecn the casselte rack and the 
tape signal reading means; a cassette supix>rting shuttle 
body, operably associated with the tape transfer mechanism; 
and a cassette hand portion connected with the cassette 
supporting shuttle body operable to clTccl extraction opera- 
tion from a selected one of Ihc cassette receiving compart- 
ments of Ihc casselte rack; wherein Ihe cassette hand portion 
further inclutlcs an unlock lever, cngageabic with a corrc- 
sixinding lock lever of the cassette receiving compartments 
for elTecling an unlocked slate of ihe casselte receiving 
compartment during engagement with the cassette hand 
portion for facilitating the extraction operation. 

Additionally, one aspect of the invention provides a 
cassette auto changer system including uicaos for seleclably 
providing a plurality of cassettes to be loaded into one or 
more tape signal reading means, comprising: a cassette rack 
including a plurality of cassette receiving compartments; a 
tape transfer mechanism operable to selectably transport 
cassettes between the cassette rack and the tape signal 
reading means upper and lower guide rails disposed at an 
upper side of the auto changer system; a horizontally mov- 
able slider portion of the ta|)C traasfer mechanism disposed 
above the guide rails; a cassette shuttle body movable along 
a vertical path intersecting a horizontal path of the slider 
portion; and driving means for the cassette shuttle body also 
acting as driving means for the horizontally movable slider 
portion. 

And also, according to the invention, there is provided a 
casselte auto changer system including means for sclectably 
providing a plurality of cassettes lo be loaded into one or 
morc tape signal reading means, comprising: a cassette rack 
including a plurality of cassette receiving compartments; a 
tape transfer mechanism operable to selectably transport 
cassettes between I be cassette rack and the tape signal 
reading means; the tape transfer mechanism including a 
cassette supporting shutllc body including an opposed pair 
of cassette guide portions engageable with opposed side 
portions of a cassette dispo.scd in a selected cassette receiv- 
ing compartment of the cassette rack; centering means for 
driving the cassette guide portions in left and right directions 
in relation to an axis thereof for effecting centering opera lion 
of the cassette guide portions, 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an perspective view of a preferred embodiment 
of an auto changer device according lo the invention; 
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FIG. 2{a) shows a plan view of a main portion of a base 
console of Ihe device while RG. 2(h) .shows a front view 
thereof; 

FIG. 3(a) Is a left side view of the device of the embodi- 
ments aod FIG. 3(h) is a right side view thereof; 

FIG. 4(n) Is an enlarged plan view of a drive console 
portion of ao auto changer device according lo the 
embodiment, VIG, 4(h) shows a front view thereof; 

FIG. 5fl is a cross-sectional view of the auto changer 
device taken along line a — a of FIG. 4(0), FIG. 5(b) shows 
a right hand side view of Ihe drive of the auto changer 
according to the cmbcxiimeni; 

I'lG. 6(a) is a plan view of a cassette console of the 
preferred cmlx>diment while FIG. 6(h) shows a front view 
thereof; 

FIG. 7(a) is a cross-sectional view taken along line b — b 
of IHG. 6(fl). I'K;. 7(h) shows a right side view of the 
ca.ssctte console; 

l-IG. H(n) is an enlarged plan view of a base console 
according to the invention and HCJ. 8(^) is a front view of 
the enlarged base console; 

1*1 G. 9(a) is a left side view of the base corisole of FIG. 
8 and WG. 9(h) shows the right side thereof; 
25 • • 

FIG. 10 Is a partially cut away perspective view of a 

ca.ssctle shuttle mechanism of Ihc auto changer device of the 
invention; 

HG. II is a plan view .showing operational molion of the 
^, cassette shutllc mechanism; 

I'IGS. 12(a) and \2(h) res|>ectively show plan and front 
views of a compact ca.ssctle auto changer .sy.stem according 
to Ihc preferred emhcuJimcnl; 

FIG. 13 is a plan view schematic diagram for explaining 
operation of the cassette auto changer in a .single axial 
direction according to a first embodiment of Ihe sy.stem of 
the invention; 

FIG. 14 is a plan view schematic diagram for cxplaioiog 
operation of an alternative embodiment of a cassette auto 
^ changer of the invention; 

FIC;. 15 is a plan view schematic diagram of a first 
embodiment of a biaxially operable cassette auto changer; 

FIG, 16 is a plan view schematic diagram of a .second 
embodiment of a biaxially operable casselte auto changer; 

FIG. 17 is a plan view schematic diagram of a third 
embodiment of a biaxially operable cassette auto changer; 

FIG. 18 is a plan view schematic diagram of a fourth 
embodiment of a biaxially operable cassette auto changer; 

FIG. 19 is a plan view schematic diagram of a fifth 
eiiilK>dirnent of a biaxially operable cassette auto changer; 

ITG. 20 is a perspective view of a cassette transfer 
mechanism utilized in the system of the invention; 

MG. 21 is a cross-sectional view taken aloog line c — c of 
FIG. 20; 

FIG. 22 is a cross-.secliooal view taken along line d — d of 
FIG. 20 

MG. 23 in an enlarged cross sectional view of a connect- 
ing .structure between a transport rail and shuttle portion of 
the cassette transfer mechanism; 

MG. 24 is a cross sectional view taken aloog line e — e of 
FIG. 23; 

FIG. 25 is a perspective view of a driving portion of the 
ca.ssette traasfer mechanism; 

V\G. 26 is a perspective view of an alternative structure of 
a driving portion of a ca.ssette traasfer mechanism; 
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MCj- 27 LS a cross-secd'onal plan view of a ralalional TIG. 52(a) and (b) are from views respeclivcly showing 

driving means of the casscUc Iraasfcr mechanism; first and second stages of a positional disengagement opcra- 

nG. 28 is a cross-sectional front view of the rotational l»on of the cassette transfer mechanism and the cassette 

driving means of FIG. 27; shuttle compartment; 

FIG. 29 is a right side view of the rotational driving ^ FIG- 53 shows a cross-sectional plan view of a relation 

nieans; hctween the tape Iraosport rDCchanism and the cassette 

I-Ig! 30 is a perspective view of a cassette support shuttle compartment during a horizontal cassette transfer 

structure of the auto changer device; operation; 

flG. 31 is a plan view of ibc cassette support structure of ^<^'- ^M^) shows a front view of a relation between the 

pj^ 30. ca.ssettc .shuttle cxjmpartment and a cassette guide poriion 

BG. 32 cress .sectional view of a rear side of a main ^^'^'^ !^ ^ P'^" a relation between the 

portion of the cassette support structure; ^^^^"^ S"'^*^ P°^*»^" ' mechanism of a 

™^ . • r • . J r L (ape playiOK unit; 

FIG. 33 IS a cut way view of a nght side of the mam r r o 

portion of the cassette suppon structure; ,5 " perspective view of a lock release mechanism 

, .-LJi of the invention; 
MG. 34 shows a perspective view of a magnetic head and 

mounting structure therefor, utiUzcd io the system of the 'l^- 56 Ls a schematic front view illustrating a rotation 

invention* transport mechanism according to the 

™^ -* . u - ,L . . «j* preferred cmhodimcnl of a cassette auto chan&cr unit 

no. 35 IS perspective view showing the structure ol a ^ , . . ^ 
L • J' . .u^ -JO according to the invenlion; 

cassette loading/unloading mechanism according to the ^ 

invention- ^ partially cut-away plan view of the rotation 

HG. 36(«) is a cro.ss .sectional view for explaining opera- area cslabli.shcd for the cassette transfer mechanism shown 

tion of a main poriion of the head mounting structure while ' 

FIGS. 36{/>), (c) and (d) illustrate operation of the main i^^G- 58 is an enlarged view of a main portion of the 

portion of the head mounting structurt; during left, right and cassette auto changer unit according to a preferred embodi- 

upward positional variation thereof; mem; 

FIGS. 37(rt) and 37(/») show perspective views of the FIGS. 59(n)-{c) are an enlarged front views .showing 

conflguration of a cas.selte rack ix>riion of the auto changer relations between the ca.s.seltc shuttle compartment and a 

.system including a single cassette retaining portion (BG. selection .search jwrtion of the auto changer unit according 

37(''))i operation thereof; 

FIG. 38 is a front view of the ca.ssctte rack; FICJ. 60 is a schematic diagram showing the LX)nliguration 

FIG. 39 is a side view showing oi>cration of the cas.sctle ^>*"/* cassette transport device utilized in the auto changer 
guide tX)rtioo and a cassette receiving compartment; 

FIG. 40 shows a main pt>rtion of the cassette transfer 35 61 shows an operational phase of a positional 

mechanism during one phase of a cassette selection opera- adjustment operation of I he cassette shuttle compartment; 

tion thereof; ITG. 62 shows a .second operational phase of a positional 

FIG. 41 is side view of the cassette selection operation at adjustment operation of the cassette shuttle compartment; 

a second phase thereof; FIG. 63 is a perspective view of a cassette receiving rack 

FIG. 42 is side view of the ca.ssette selection operation at 40 auto changer unit; 

a third phase thereof; y\Q 64 is a persi>ective view of a hatch opening/closing 

RG. 43 is a cross-sectional plan view of a cassette mechanism; 

conveyance operation of the cassette transfer mechanism at ^^^^^ ^ ^,3^ ^-^^ ^^^^^ receiving rack 

a tirsi operational phase; ^3. 

FIG. 44 is a cross-seclional plan view of a cassellc ^ ^.^^ ^^^^^ receiving rack; 

conveyance Operation of the cassette transfer mechanism at ^- . , • ^ , 

a second operational phase; ^^^^'^ ^ cross-seetional view of the cassette 

FIG. 45 is a cro.ss-seclional plan view of a cas.settc receiving rack, 

conveyance operation of the cas.sctle transfer mechanism at ^8 is a hlock diagram of a cassette IN/OUT circuit 

a third operational pha.se; according to the invention; 

FIG, 46 is a front view of a cassette selection operation of ^^^^ 'S a How chart for explauiuig an operational 

the cassette transfer mechanism at a lirst phase of operation; process of the cassette IN/OUT circuit of FIG. 68; 

FIG. 47 is a front view of a cassette selection operation of FIG. 70 is an enlarged front view of a main portion of a 

the cassette transfer mechanism at a second phase of opera- „ cassette transport arrangement according to an alternative 

jjQp. " embodiment of the invention; 

RG. 48 is a front view of a cassette selection operation of FIG- 71 is an enlarged front view of a main portion of a 

the cassette transfer mechanism at a third phase of operation; cassette traasport arrangement according to another altema- 

RG. 49 is a front view of a cassette selection operation of ^^^^ embodiment of the invention; 

the cassette transfer mechanism at a fourth phase of opera- go FIG. 72 is a diagram of a main portion of a cassette 

(ion- support arrangement according to an alternative erabodi- 

I'lG. 50 is a front view of a main portion of the invention "lent of the invention; 

at the time of extraction of a cassette from the cassette RG. 73 Ls a diagram of a main portion of a ca-ssette 

shuttle compartment by the cassette transfer mechanism; .support arrangement according to another alternative 

FIG. 51 is a front view of a main jx^rtion of the invention 65 embodiment of the invention; 

at the lime of insertion of a cassette from the cassette .shuiile FIG. 74 is a diagram of a modification of the cas.selte 

compartment by the cassette transfer mechanism; support arrangement of the invention; 
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F\G. 75 Ls a perspective view of a lock diseogaging 
mcchani-sm for a cassclic shuule comparlmcni; 

I'IG. 16(a) Ls a sicic view of an interior of a cassette 
console and, FIG. 76(b) shows a front view of the console 
interior according to a first preferred embodiment thereof; 

FIG. 77(rt) is a plan view of an interior of a cassette 
console according to a second embodiment thereof and FIG. 
76(b) shows a front view of the console interior according to 
the second preferred eaibodiment thereof; 

FIG. 78 is a partial front view of an interior of a fully 
assembled cassette auto changer unit according to the pre- 
ferred embodiment; 

FIG- 79 is a front view of a |X)sit!onal adjustment means 
utilized in the auto changer unit of the preferred embodi- 
ment; 

FIG. 80 is an explanatory diagram of a jx)sitional adjust- 
ment means according to a first modification according to 
the invention; 

FIG. 81 is an explanatory diagram of a positional adjust - 
mcnl means according to a second mcKlification according to 
the invention; 

FTG. 82 is a plan view of a cassette console arrangement 
utili/.cd in a conventional auto changer device as known 
from the related art; 

FIG. 83 is a .schematic diagram .showing a conventional 
arrangement of positional detection components for a cas- 
sette auto changer device; 

Fl(j. 84 is a schematic diagram .showing another conven- 
tional position detecting arrangement for a ca.ssctte auto 
changer; and 

FIG. 85 is another schematic diagram of positional detec- 
tion components of a conventional auto changer. 

DESCRIKnON OF lliE PREFERRED 
EMBODIMENT 

Hereiobelow. a preferred embodiment of the invention 
will be explained in detail with reference to the drawing;5. 
FIG. 1 is an perfective view of a preferred embodiment of 
an auto changer device according to the invention. 

Referring to FIGS. l-3» the auto changer system 1 accord- 
ing to the invention includes a base console A, a drive 
console B, a cassette console C, a elongate console D a 
cassette rack portion 7 and a tape playing or tape playing/ 
recording device 10. Further included are a tape transfer 
mechanism 2, and a power .supply 3 for horizontally 
movable shuttle body of the tape transfer mechanism. There 
is another tape transfer mechanism F for transporting cas- 
settes K lo and from a playing device from the cassette 
coasolc C. 

RG. 1(a) shows a plan view of a main portion of the base 
coasolc A of the device while FIG. 2(b) shows a front view 
thereof. There may be seen in FIG. 2(a) and (b) that the tape 
transfer mechanism extends laterally across the base console 
and includes a cassette shuttle body 31. FIG. 3 shows a 
cassette transport area CE which is a clearance defined to 
allow the tape transfer mechanism 2 to selcctably transport 
cassettes K to one or more playing devices 10. 

FIG. 3(<7) shows a left side view of the base console A and 
FIG. 3(b) is a right side view thereof. Mounted on the base 
console at an end of a cassette transfer area CE is a control 
box 3 having a small cas.seltc bay 4 provided at upper and 
lower sides thereof. Each cassette bay 4 includes a plurality 
of cassette receiving compartments 6. A controller including 
electrical circuitry or the like is included therein. Also, at a 
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front side of (he ca.victte transfer area CE upper and lower 
input/output ca.s.setle bays 5 are provided at lower and upper 
sides of the base coasole to allow cassettes lo Ix: iaserled 
into or rcnxwed from the auto changer .system 1. Each 
5 cassette bay 4 includes a plurality of cassette receiving 
compartments 6 while each input/output cassette cassette 
bay 5 inclutfcs a plurality of cassette insert comparlmcnis 7. 
According lo I he present crabodimcot, four cassette iasert 
compartments 7 are provided which are accessible from an 
10 outer side of I he base console A for allowing cassette lo be 
inserted into or removed from the auto changer system 1. 
Each of the cassette iasert compartments 7 is respectively 
openable and clo.sable by upper and lower hatches 28/t. 2Hb. 
AI.SO, the ca.s.sellc iraasfer area CE of the base console A 
i> at upper and lower .sides thereof, has horizontally disposed 
guide rails 8 mounted therein in base coasolc A horizontal 
traaspon direction of the cassette iraasport mechanism 2. 
Further, according to the preferred embodiment, an electri- 
cally conductive drive rail 9 Ls provided substantially proxi- 
-0 mate and along ihe course of. the lower guide rail 8. 

AI.so, the base console A is selcctably coonectablc with 
one or more drive consoles B, cassette a)nsoIes C and/or 
elongate con.solcs O or with another base coasolc A. When 
the base con.st>Ic A is connected with the elongate console D 
outer access via the input/output cassette ca.ssctte bay 5 is 
enabled. 

Although according to the preferred embodiment, the 
present invention is drawn to an auto changer .syslem 1 for 
nhe playing of ta|)C cas.settes, the present invention Ls not 
limited (hereto. Alternatively, the invention Ls applicable lo 
ca.s.sctlc playini; and recording arrangements as well as to an 
auto changer for cas.sctle casings mounting dLsks therein, 
such as data distvs or other types of disk media. 

Hereinbelow, an arrangement of the drive console B will 
be explained wiih reference lo FIGS. 1, 4 and 5. 

FIG. 4(n) is an enlarged plan view of a drive coasolc 
portion of an auto changer device according lo the 
embodiment, FIG. 4(b) shows a front view thereof. 
40 FIG. 5 is a cross- sect ion a I view of the auto changer device 
taken along hne a — a of FIG. 4(a), FIG. 5(/)) .shows a right 
hand side view of the drive console drive console B of the 
auto changer according to the embodiment. 

When the base console A and the drive console B are 
connected a rear portion of the base console may prolmdc in 
the longitudinal direction of the console. At a rear .side of the 
cassette transfer area CE, the drive console B includes a 
cas.se tic transfer area CE corresponding to that of Ihe base 
console A and includes three playing devices 10 at an upper 
side thereof as well as small, upper and lower cassette bays 
4. At a front side of the cassette traasfcr area CE a pair of 
large, upj^er and lower cassette bays 4 are provided. 

A ca&selte insert opening lOa of each playing device 10 
may be positioned to correspond with a cassette K in a 
cassette rcc^^iving compartment 6 of the cassette bay 4. 

Also, the cassette transfer area CE of the drive console B 
at upper and lower sides thereof, has horizontally disposed 
guide rails 8 mounted therein in base console A hori/jontal 
5Q traasport direction of the cassette transport mechanism 2, 
further, according to the preferred embodiment, an electri- 
cally conductive drive rail 9 is provided sub.stantially proxi- 
mate and along the course of, the lower guide rail 8 as with 
the base console A. 
65 AJ.so, Ihe drive console B is selcctably connectable with 
one or more base consoles A, cassette consoles C and/or 
elongate a)n.soles D or with another drive console B. When 
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the drive console A is ccmoectcd wi(h (he elongate console Referring lo l-IGS. 10 and U, FIG. 10 is a partially cut 

!> outer access via the input/output cassette cassette bay 5 is away pcrsfjcclivc view of a cassette shuttle mcchanLsm of 

enabled. the auto changer device of the inveolion and FIG. 11 is a 

Hcreinbelow. an arrangcmeol of the cassette console C pla" view showing o|x;rational motion of the cassette shut Uc 
will be explained with reference to HGS. 1, 6 and 7. 5 mechanism. A pair of cassette shuttle portions 11 arc shown 

Ilie ca.sselte coasolc C includes a ca.ssette transfer area ^^.^^^ '^»?"8^''^ a)nsoIe D. Extending proximate the 

CE corresponding to that of the base coasolc A and includes P^;. f S"^^,^ ' ^[^J^S. "^^'^ 

large, upper and lower cassette bays 4 for receiving cassettes ^ ^ '"'"''t f c ^r""^- ^ ' ^^"^^ *^ 

• I r. r • • . 7 ^ r«u eDcaged with a timuii^ belt 15 disposed between a pajr of 

K m a plu rah ty of cassette receiving compartments 6 of the » », . ,. -. . " 

cassette bav 4 ^ lO pulleys 16. i ne pulley 16 is dnven af one side by gears 17, 

18 driven by a mt>tor 19 engaged with a larger drive gear 20. 

Also, the cassette transfer area CE of Ihe cassette console ^^^^^^^^ ^ ^^-^ ^^^^^ ^la, lib are provided to limit the 

Cat upper and lower sides thereof, has horizontally disposed ^j^^^j^j^ ^^^^ j.,-^,^ ^^^^ 

guide rails 8 mounted I herein in ba.se coasolc A horizontal ^ , 

iranspor. direclion of Ihe ca,^sci.c Ira^por. mechanism 2. ^[ ^ "'f slide block 14 « cngagcable with a 

1-ur.her. according lo the prclcrred embodimenl. an cleCri- " f "^'"^22 ami rcducl.oo gear 23. -Rie roial.on mo.or 

cally conduclive drive rail 9 Ls provided substanlially proxi- ^2 and reducMon gear 23 deiermuie a roULonal speed of an 

mate and along .he course of. the lov.er guide rail « as wilh 7'P"i f'"'^ ^4 of .he casse.le .shu.lle portion 11. The ou.pu. 

the ba.sc coasole A protrudes irom an upper surface of the slide block 

and is active lo rotate (he cassette shuttle portion by ninety 

Also, the cassette con.solc C is .sclcclably connectabic degrees, l-urt her. a pair of stopper portions 25^ and 25fr are 

with one or more base coasoles A. drive con.soles B and/or p,,,j^^,,^^ t^om Ihc upper side of Ihe slide block 14. Also, a 

elongate consoles D or with another cassette coasole C. 26 is projected from a lower side of Ihe cassette 

When the ca.ssette console C is connected with the elongate ^j^^^,,^ ^^^^-^^^ ^^^^ ^^^^^^ ^^^^ 26 engages Ihe 

con.solc O access via Ihc upper ca.s.scttc ca.s.scltc bay cas.sctlc ^^^^^^^^^ 25n a (irsi set positon of the cas.seilc shuttle portion 
bay 4 ls enabled. 25 u establishcti and, when the stopper 26 engages the 

Now, referring to FIGS. 1, 8 and 9. the elongate console second stopper 25h a second set position of the ca.sseHe 

according to the invention will be described hercinbelow. shuttle portion 11 is cstablishctl. 

RG. 6(a) in a plan view of a cassette console of the Also, it is a fealuic of the invention that, for compactness, 

preferred embodiment while FIG. 6(/)) shows a front view go overall width of the cassette transfer area CE is kept 

thereof. FIG. l{n) Ls a cross-sectional view taken along line .sub.stantiaUy etiual lo a width of the cassette shuttle jKmion 

b — b of FIG. 6(^7). FIG. 7{h) shows a right side view of the ij 

casseltc coasole. FIG. 8(rt) is an enlarged plan view of a base ^^en the pair of ca.ssette .shuttle ix)rtions 11 are po.si. 

console according to the invention and MG. H(h) is a front ^^^^ ,hat one is turned in a first direction and one in 

view of the enlarged base console. HG. m is a left side ^^^^^ direction perpendicular lo Ihc first direction, the 

view of Ihe base console of FIG. 8 and FIG. 9(/i) shows the j-,^, cassette shuttle is positioned to receive a cassette K 

right side thereof. f^,^^ a grsl casselic iraasport mechanism 2 and the .second 

The elongate console D is loagiludinaJIy aligned wilh the cassette shuttle portion is positioned to received another 

base coasolc A such that the cassette transfer areas CE cassette K from a .second cassette Iransporl mechanism 2 
thereof correspond .substantially. Further, the size of the base ^ a.ssociated. for example with a diftercnl console than the first 

and elongate consoles is substantially the same. Mounted on cassetle transport mcchantsra 2. 

the base coasole at an end of a cassette transfer area CE is -j^^ ^^^^^^^ traasport mechanism 2 according to the 
a control box 3 havmg a small cassette bay 4 provided at invention is movable horizontally within the modular con- 
upper and lower sides thereof. Each cassette bay 4 mcludcs ^^^^^ ^.q ai^^^ oppo.sed upper and lower guide rails 8, 
a plurality of cassetle receiving compartments 6. Eleclncal g (hereof by meaas of a horizontally movable body portion 
circuitry for the control box control box 3 ls also included. ' 30 Further, a vertically movable ca.sseite sbulllc body 31 is 

Mso, the cassette transfer area CE of I he elongate console enabled lo move vertically between the upper and lower 
D at upper and lower sides thereof, has horizontally disposed guide rails 8, 8. ITic vertically movable cassetle shuttle body 
guide rails 8 mounted therein in the honzontal transport 31 is driven by driving means as will be descnbed herein- 
direclion of Ihe cassetle traasport mechanism 2, further. below, AI.SO. the vertically movable cassetle shuttle body 31 
according to the preferred embodiment, an electrically con- is active lo ell'ect traasjwrt of the cassettes K between the 
ductive drive rail 9 is provided substantially proximate and cas.sc lie receiving cxnnpartmcnls 6 and a playing device 10. 
along Ihe course of, the lower guide rail 8 as with the base addition, a console in a first engaging direction pro- 
console A. vidcd with a first ca.ssetlc Iransporl mechanism 2 and playing 

Also, Ihc elongate console D is select ably engageablc in 55 device 10 as well as a plurality of cassetle receiving com- 
a first engagement direction and a second engagement partments 6 and a second console in a second engaging 
direction crossing Ihe first engagement direction, which may direction having a second playing device 10, cassette trans- 
be perpendicular to the first engagement direction. port mechanism 2 and a plurality of cassette receiving 

Referring to FIGS. 1. 8, 9 playing device 10 and 11, a compartments 6 may be implemented according lo the 

cassette shuttle portion 11 of the auto changer system 1 60 invention. 

according to the invention will be descrilx^d hcreinbelow. A FIGS. 12(r?) and \2{b) respectively show plan and front 
plurality of cassette shuttle portions may be implemented in views of a compact cassette auto changer system according 
the auto changer system 1. Each ca.ssette .sbunlc portion 11 to a preferred embodiment in which a second cassette 
includes a cassette in.sert opening 12 at one side thereof. A transport mechanism 2 is impcmented belween a base coo- 
pair of the cassette shuttle portions are, according lo the 65 sole A and a drive console B. FIG. 13 is a plan view 
preferred embodiment, driven together by a single driving schematic diagram for explaining operation of a compact 
means. cas.sctte auto changer system according to an embodiment of 
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ihe system of the iovenlinn including intcrchangahlc 
engage me nl between a plurality of drive consoles B and 
ca^itc consoles C FIG. 14 is a plan view schematic 
diagram for explaining operation of an alternative embodi- 
ment of a cassette auto cbaogcr system auto changer system 
1 according to Ihe invention. The compact system of FIG. 14 
Ls set in a diflereni arrangement than that of FIG. 13 in that 
a single cassette console engages a plurality of drive 
consoles, although, similarly to FIG. 13, a single engaging 
direction is utiJizcd. 

A view of a cassette auto changer system faavi'og an 
opposite relation to that of FIG. 14 is shown in FIG. 15, 
which is a plan view schematic diagram of a biaxially 
operable cassette auto changer at a timing in which a front 
side of the drive con.sole B is engaged with the elongate 
coasole D. Unlike F1G. 14, the second axial direction is 
elongated. According to this, for example, if, a ca.sscltc from 
a ca.ssette shuttle body 11 of the second cassette traasport 
mechanism 2 Ls engaged via a transport mechanism F of the 
aulo changer, to iransporl a cassette K in the second axial 
direction toward the other of the paired cassette .shuttle 
bodies 11, the other cassette shuttle bcxiy 11 of the other 
cHS.sctte transport mechaoi.sm 2 is urged in the first direction 
is engaged to transport a cassette K loaded therein to a 
playing device 10. 

flG. 16 is a plan view schematic diagram of a biaxially 
operable cassette auto changer sy.stcm arranged in a diflercnt 
structure than that of MG. 13. According to this variation, 
front sides of the drive console B and the cas.sctte console C 
resfKctivcIy engage a side of the elongate console O. 
According to this, the second axial direction is elongated 
relative to the lirst axial direct ion. Accortling to this 
arrangement, a plurality of drive and cassette consoles can 
be continuously interchanged. 

FIG. 17 is a plan view schematic diagram of a third 
eralxKliment of a biaxially operable cas.sclic auto changer. 
Aca)rding to this arrangement, a pair of cassette consoles 
and another pair of drive consoles are arranged opposed to 
a base console A to be continuously engaged via the elongate 
console D in the first axial direction. 

RG. 18 is a plan view schematic diagram of a fourth 
embodiment of a biaxially operable ca.s.selte auto changer. In 
this arrangement, a plurality of cassette consoles C are 
arranged in a first axial direction agaiast a base console A. 
Some of the cassette consoles C are engaged at ooc side by 
an elongate coasole D having a drive console B and a 
cassette console C arranged ajacently thereto. Other of the 
axial I y aligned cassette consoles C? are engaged at an oppo- 
site side by an elongate console U, a cassette con.sole C and 
a drive console B. According to this, each elongate console 
D is always engaged at one side with a cassette console C 
and at another side by a drive console B. This arrangement 
is flexible in being arrangeable to avoid structural members 
27 of a room in which it is iastallcd. 

FIG. 19 is a plan view .schematic diagram of a fifth 
embodiment of a biaxially operable cassette auto changer 
As may be seen, a protecting console E is disposed in a first 
axial direction relative the base console and is engaged at 
one side thereof by by an elongate console D having a drive 
console B and a cassette console C arranged ajacently 
thereto. Portions of the other side of the projecting console 
E are engaged by an elongate console D, a cassette console 
C and a drive console B. According to (his, each elongate 
console D is always engaged at one side with a ca.ssetle 
console C and at another side by a drive console B. This 
arrangement is al.so tiexibly arrangeable to avoid structural 
members 27 of an installation room. 
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Mereinbelow, a detailed description of a ca.ssette transfer 
mcchanLsm which may be utilized in the above described 
aulo changer .system will be set forth according to a first 
preferred embodiment thereof, with reference to FIGS. 
20-22. FIG. 20 .shows a perspective view of a cassette 
transfer mechanism utilized in Ihe system of the invention. 
FIG. 21 is a crrKs-sectional view taken along line c — c of 
l-IG. 20, while FIG. 22 is a cross-sectional view taken along 
line d — d of FIG. 20. As may be seen in the drawings, Ilie 
cassette transport mechanism 2 includes upper and lower 
horizontally arranged rack members 32 disposed so as to 
engage the upper and lower guide rails 8, S disposed oo each 
of the consoles A-I). A vertical pillar 30 is support ed"^ 
between the upper and lower rack members 32 so as to be 
movable in a hori/iintal plane. Upper and lower end portions 
30fr. 30ff are attached to each end of the pillar 30. As sccn"^ 
in I'lG- 21, each of the end portion a include a plurality of 
guide rollers 33 for prcssingly engaging the guide rails 8 at 
three sides thereof, thus providing stable support and rolling 
I movement for the cassette transport mechanism 2. ^ 
I'urther, a vertical ro6 portion 30tc of the pillar 30 has a 
horizontal travel motor 34 attached thereto such that a drive 
axis thereof projects vertically parallel to the pillar 30. A 
pulley 35 mounted on the drive shaft of the motor 34 
engages a timing bell which further engages a drive pulley 
37 fixed on a vertically disposed rotatable shaft 38 from 
applying driving power via the rotatable .shaft 38 to drive 
gears 39 aflixcd to each end thereof. The drive gears 39, 39 
an; engaged with adjacent reduciion gears 40, 40 at each side 
thereof respectively. Smaller pinion gears arc coaxially 
dis|x».sed at upper sides of the upper reduciion gears 40, 40 
and lower sides of the ktwer reduction gears 40, 40 to engage 
horizontal rack gear teeth formed on the upper and lower 
rack members 32, 32, 

Also, referring slill lo FIG. 20, the vertical rod portion 30c 
has a vertical guide rail 42 disposed along one side thereof. 
A vertical slider portion 43 engages the vertical guide rail 42 
and supports a cassette .shuttle body 31 thereon, extending 
horizontally from the vertical guide rail 42. A vertical travel 
motor 44 is disposcti at a lower side of Ihe upper end 
member 30B such that a drive .shaft thereof projects hori- 
zontally to -support a drive pulley 45 which drives an upper 
pulley 47 via a small timing bell 46. The upper pulley in turn 
drives a coaxially mounted upper belt pulley 48 which is 
connected for co-rotation with a lower belt pulley 40 via a 
long vertically disposed liming belt 50, The timing bch 50 
provides driving power for vertically moving the cassette 
shuttle body 31 upward or downward along the guide rail 42 
via Ihe slider memtxr 43. 

Thus, according lo the above described structure, Ihe 
cassette shuttle body 31 is movable in horizontal and vertical 
directions. The space occupied by the vertical and horizonUl 
area in which the cassette shuttle body 31 is enabled to travel 
is defined as the cassette transfer area CE. 

Further, referring to l-IGS. 20 and 23, the means be which 
driving power is provided to the cassette transport mecha- 
nism 2 will be explained hereinbelow. As will be noted in ihe 
drawings, an electrically conductive rail 9 is disposed par- 
allel to the lower guide rail 8. The electrically conductive rail 
9 is engaged by a terminal member 60 at the lower end 
member of Ihe pillar 30. Electrical driving power for the 
motors, or the like, of the cassette transport mechanism 2 are 
thus provided via wiring 9^ arranged within the pillar 9 and 
surrounding components. 

FIG. 23 in an enlarged cross sectional view of a connect- 
ing structure between a transport rail and .shuttle portion of 
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I he cassette transfer mecbaoism. flG. 24 is a cross sectional 
view taken along line c — c of MO. 23. 

According lo this, sufficient driving power may be effi- 
ciently proviclcd lo a plurality of driven coraponcots with 
simple enclosed circuitry which can maintain a highly 
reliable condition. 

Movement of the ca&scttc transport mechanism 2 may be 
determined according to commands via an infrared .signal or 
the like from the autochaoger wherein a cootrol box (see 
FIG. 1) of the base console A and/or the elongate console D 
effect tranmission while an input control box 3 of the 
cassette transport mechanism 2 is set in a reception mode. 
According to the invention the the control signal may be 
tranmitted via (he same apparatus as the electrical power 
supply. 

According to this, sufficient driving power may be eflS- 
ciently provick^d to a plurality of driven components with 
simple enclosed circuitry which can maintain a highly 
reliable condition. 

Here int>c low. rotational operation of a ca.scttc .shuttle 
body portion of the auto changer .system 1 according to the 
invention will be explained in detail with reference to FIGS, 
25-29. FIG. 25 is a perspective view of a driving portion of 
the cassette transfer mechani.sm and HG. 26 is a perspective 
view of an alternative structure of a driving portion of a 
ca.s.sclte transfer mechanism. FIG. 27 is a cross-sectional 
plan view of a rotational driving means of the ca.sscttc 
transfer mechanism. I 'lG. 28 is a cross-sectional front view 
of the rotational driving means of MO. 27. FIG. 29 is a right 
side view of the rotational driving means. 

As may be seen in the drawings, the vertical .slidcr|>ortion 
43 movable along the vertical guide rail 42 has a first 
hori/onial support projection 61 extending therefrom for 
supporting the cassette shuttle body 31. The first horizontal 
support projection 61 mounts a vertical rotation motor 62 on 
one .surface thereof. A first harmonic gear type low speed 
dm m 63 is affixed to an opposite side of the first hori7>ootal 
support projection 61 via an attachment portion 63^. TTic 
lower speed drum 63 further includes a rotational input 
portion 63/) to receive rotational force from the motor 62, a 
low .speed output portion 63c to transmit the rotational force 
from the motor 62 input from the rotational input portion 
63h to a vertical rotation arm 64. The low speed drum 63 has 
a cut-ou! portion 63^/ formed on an outer side thereof at a 90 
degree rotation position and a rotation stopper portion 63e 
provided at the cut-out portion 63d lo limit rotation of the 
vertical rotation arm 64. 

According to this .structure, the rotation of the vertical 
rotation arm 64 is limited lo 90 degrees for rotating a 
cassette .support body 67 which carries a cas.setle K. therein. 

It will be noted that the vertical rotation arm 64 has a 
mounting plate 64a extending perpendicularly from one .side 
thereof. The mounting plate 64^ has a second low speed 
drum 66 attached thereto for transferring rotational force 
from the motor 62 to the cassette support body 67. The 
second low speed drum is substantially the same as the 
above-described first low ^ecd drum 63, having an attach- 
ment portion 66rt, a rotational input portion 66/), a low speed 
output portion 66c to trao.smit the rotational force from the 
motor to the cassette .support body 67. The low .speed drum 
66 has a cut-out portion 66d formed on an outer side thereof 
at a 180 degree rotation position and a rotation .stopper 
portion 66e provided at the cut-out portion 66d to limit 
rotation of the cassette support body 67. Compari.son of 
FIGS. 25 and 26 shows the rotational movement of the 
cassette support body 67 according to this arrangement . 
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It will be noted in FIGS. 25 and 26 that, according to the 
position of the ca.ssetic shuttle body 31, a cassette K may be 
loaded into a cas.sclte receiving opening \0a of a playing 
device 10, or a cassette iascrt compartment 7 of a cassette 
IN/OUT port or into a cassette receiving compartment 6 of 
a cassette bay (rack) 4. Thu.s, these components may be 
arranged in any combination around the cassette transfer 
area CH allowing a compact structure to be flexibly 
designed. 

As may be seen in FIG. 57, a horizontal rotation axis CO 
of the cassette transfer area CH is arranged at a center thereof 
so as to allow further compact design for the auto changer 
system 1. 

Hcrcinbelow, a structure of the cassette support body 67 
and the cassette shuttle body 31 of the auto changer sy.slcm 
1 according to the invention will be explained in detail with 
reference to FIGS. 30-36. FIG. 30 is a perspective view of 
a cassette support structure of the auto changer device. FIG. 
31 is a plan view of the ca.ssette support structure of IHG. 30. 
FIG. 32 is a cross sectional view of a rear side of a main 
portion of the cas.se itc .support .structure. RG. 33 is a cut way 
view of a right side of the main portion of the cassette 
support structure. I'IG. 34 shows a perspective view of a 
magnetic bead and mounting structure therefore and FIG. 35 
is perspective view showing the structure of a cassette 
loading/unloading mechani.sm. FIG. 36(a) is a cross sec- 
tional view for explaining O|x:ratioo of a main iH>nion of the 
head mounting .structure while FIGS. 36(6). (c) and (d) 
illu.sirate operation of the main portion of the bead mounting 
structure during left, right and upward po.sitional variation 
tlieieuf. 

Referring lo the drawing.s, it may l>c .seen that the ca.sselle 
support body 67 includes a base plate 68 attached to the 
rotational force output portion 66c of the second low speed 
dmm 66. The base plate 68 has a concave groove 68// 
formed therein in forward and rearward directions for guid- 
ing movement of the cassette support body 67. A guide 
me roller 69 is attached at the surface of the concave groove 
6Sa for receiving a .slider member 70 dispo.scd at the lower 
side of a first operational member 71. 'I*hc first operational 
mcmlier 71 further has a rack gear 72 disposed on the lower 
side for engaging with a pinion gear 73 and associated gears 
74, 75, 76 for receiving rotational force from a hand motor 
77. llius, the base plate 68 is supported in a rotatable 
fashion. As will be explained herein, the hand motor 77 
controls forward and rearward motion of a cassette hand 
portion. 

At an upper side of the first operational portion 71 a guide 
rail 78 is disposed in forward and rearward operational 
directions. The guide rail 78 .slidingly supports a slider 79 
which is attached lo a .second operational portion 80. Pulleys 
81, 81 are disi)oscd at forward and rear sides of the first 
(lower) operational portion 71 having a timing bell 82 
supported therebetween for transferring operational force to 
the second (upper) operational member 80 according to a 
lower contact portion 686 of the base plate 68 and an upper 
contact portion 80^ of the second operational portion 80 
which touch the timing belt 82. And, it will be noticed that 
another guide rail 83 is disposed at an upper side of the 
second operational member 80 for engaging a slider 85 
attached to a lower side of a positioning member 84 which 
aUows left and right positioning of the mechanism for 
accurately positioning the apparatus for receiving or trans- 
ferring of cassettes K. 

It will be noted that, only according to movement of the 
first operational portion 71, is motive power transfcn-ed lo 
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I he limiog bell 82 and thus lo the second operational portion 
80. TTius, no separate driving source Ls necessary for the 
second operational portion SO, 

Kcferring lo FIGS. 36(a) lo 36(^0, operalioo of a cassette 
hand adjustment mechanism G will be explained hercinbc- 
low. 

As mentioned abovc« (he guide raiJ 83 is disposed at an 
upper side of the second operational member 80 for engag- 
ing a slider 85 a I (ached (o a lower side of a positioning 
member 84 which aJlows left and right positioning of the 
mechanism. A rod 90 is disposed in (he left right direction 
of (he mechanLsm on ao upper .side of (he second operational 
member 80. The lcf( right movement is limited by a pair of 
link por(ions H6(7, S6b at each end of Ibe rod 90. A coil spring 
87 is disposed coaxial] y with the rod 90 beiween (he two link 
portions H6a, H6h. The link portioas 86^, H6b are urged 
againsi opposed center members 88/7. 88^ according to the 
.spring force of the coil spring 87. The center members 88^, 
88fr arc positioned in relation lo an axis of left right 
movement of the cassette supix)rt body 67. The lower side 
of the po.silioning member 84 has two adjustment projec- 
tions 89ff, S9b disposed at an outer .side of the link portions 
86/7. 86/> between the hnk portions 86/7. 86^ and the center 
mcmlxirs 88^. 886. The adju.stmen( pmjections 89/7, 89/> 
determine the axis of left right movement of the cassette 
hand 93. 

Referring lo RCJS, 39(6) and 36(c) movement in first and 
second directions Nl ami N2 of the cassette hand cas.sctie 
hand 93 is efl'ecled until the spring force of ihc spring 
87 no longer urges the adjustment projections 89/7. 896. 

U|)ward and downward adjustment of the ca.sscttc hand 93 
LS eflccled via a vertical rcnl 91 and a vertical guide rod 92 
projecicd from an upper side of the positioning member 84. 
as may be seen in FKj. 26{d). One side of the cassette hand 
93 includes a vertical bracket 94 attached (herelo. An end of 
the vertical guide rod 92 pa.sscs therethrough via a boss 9a 
and LS capped by a llangcd cap member 95. A coil spring 96 
is disposed coaxially with the guide rod 92 between the cap 
member 95 and the end of the bracket 94. Movement in the 
direction M is Ihus limited by the spring resistance of the 
coil spring 96. 

As seen in FIGS. 32-34, the cas.sette hand mechanism I 
includes upper and lower fingers 91a, 91b, retained on a 
hand frame 94. The upper finger 976 is movably disposed on 
a guide rail 98 of the band mechanism I. A hand motor 97 
LS also raounled on the band frame 94. llie hand motor 97 
transfers driving power lo the mechanism via first and 
second gears 100. 101 to a torque limitcr 102 to a second 
gear .set consisting of a first smaller gear 10, control box 3 
and a larger gear 104 to a .screw gear 105 which carries a 
threaded mounting plate 105 for moving the upper finger 
976 upwards and downwards via the guide rail 98. 

Referring to FIG. 35, when cassette extraction operation 
is elTectcd. a curved arm 107 mounted via a pivotal member 
108 to the hand frame 94 is utilized to actuate an extraction 
mechanism J. The other end of the curved arm 107 engages 
a cutout formed in one end of an extraction lever 109. When 
the upper finger moves upward, (be curved arm pulls the 
extraction lever 109 out. According to downward movement 
of the upper finger 976, the curved arm 107 is pulled in a 
rearward direction by a coil spring 110 disposed between a 
inner side of the extraction lever and an underside of the 
curved arm 107. 

Further included in the mechanism of the cassette hand 
structure, supported on the base plate 68. left and right 
cassette guide members 111 arc disposed. The cassette guide 
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memliers compri.sc and upper .support portion 1116 and a 
lower .support portion I He projected from upper and lower 
sides of a side wall portion II Iff. forming a scjuarcd C-shapc 
having a width Wl which is .slighlly greater than a width W2 
of a cassette K (sec FIG. 39), the cassette guide members 111 
aru arranged so as to face each other to act as guides for 
receiving the sides of a cassette K. The cassette guide 
members 111 arc sup|X>rted by a pair of sliders 112 movable 
along Ihc upper side of the base plalc 68 via a pair of guide 
10 rails 113. 

The cassette guide structure L is driven by a motor 114, 
the output of the motor 114 is transferred by gears 115, 116 
to a gear 11 7 which is coaxially mounted with a gear 119 via 
a lorque limitcr 118. The gear 119 engages a gear 120/7 
which (k'wcs a gear 122^ via an intermediate gear 121. The 
gear 122/7 has a screw .shaft formed integrally and coaxially 
Ihencwiih. 'ITie mot(»r 114 thereby drives Ihc screw shaft 124 
lo rotate and drives a nut 125 which mounts the left .slider 
112 for driving ihc left cassette guide member 111. Further, 
Ihc gear 120/7 is coaxially mounted with a corresponding 
right side gear 1206 via a shaft 123. llius rotation of (he gear 
120*7 also drives the gear J 206. TIic righl side gear 1206 
engages a gear 1226 which, similarly to the gear 122/7 
coaxially mounts a screw gear 124 which is rotably mounted 
^ on a right side of Ihc base plate 68. TTw righl side screw is 
driven to rotaie and engages a righl side nut 125 for driving 
the right side guide member via the slider 112. It will be 
noted thai Ihc leCl ami righl side .screw gears 124 arc 
ihrcatled so as to drive the iefl ami righl .side ca.ssclle guide 
' meml>ers 111, 111 in opposite directions. 

llie ca.ssctte guitle .structure further includes left ajid right 
lower cassette guide menrtbefs 126. 126 provided on the firet 
operational member 71 which are movable in forward and 
rearward directions together with raovemcnl of the first 
operational memlxr 71. 

A unlocking lever 129 is mounted on an outer side of one 
of the lower ca.s.selie guide members 126 via a guide rail 127 
and a slider 128. I Tic slider 128 is moveable between a 
forward .stopper 131 and a rear stopper 132. The unlocking 
lever 129 is bia.sed in the forward direction by a coil spring 
130 disposed between the forward stopper 131 and the rear 
side of Ihc unlocking lever 129. It will be noted that the 
spring force of the coil spring 130 Ls selected to be greater 
than that of a coil spring 142 a.ssociated with a cas.se tie lock 
portion 141 as will be explained herein later. 

Referring now to MGS. 37-39 a structure of a cassette 
rack, or ca.sselte bay 4 according to the invention will be 
described in detail. 

FIGS. 37(/7) and 37(6) show a perspective views of the 
configuralion of a ca.sselte bay 4 of the auto changer system 
including a cassette receiving compartments 6 (FIG. 37(6)). 
FIG. 38 is a front view of the cassette bay 4. FIG. 39 is a side 
view showing operation of cassette guide portioas and a 
ca.s.selte receiving compartment. 

As may be seen, the ca.sselte bay 4 is a modular structure 
composed of a plurality of cassette receiving compartments 
6. The cassctic receiving compartments 6 are joined via 
horizontal plates 135 which engage vertical cut ou I portions 
136 at upper and lower .sides of the ca.ssetie bay 4. The 
ca-ssette receiving compartments 6 each include upper and 
lower L-shaped cassette guides 137, 137 which have bev- 
eled edges for ea.sily guiding side portions of a cassette K 
into the cassette receiving compartments 6. Further, Ihc 
cas.sctte receiving compartments 6 also include small cas- 
.sette edge guides 139, 139 and bottom guides 138, 138 
inwardly of the L-sbaped cassette guides 137 for retained 



6,166,877 

19 20 

small size casselles. such a.s DAT ca.s.sclle.s of the like. The As may be seen. Ihc cassclle hand mechani.sm I is driven 

small size cassclle edge guides 139 are relraclable lo a side loward Ihc from k.ngiludinal opening of ihe casselle recciv- 
area be.ween Ihe I. -shaped cassclle guides when noi ing companmeni 6 according to posi.ional dcicrminaiion 
required so as lo allow uoimpedcd loadmg and unloaduje of rn.dc via a pair of sensor S pravSed on each s Z "TZ 
larger cassetles. Further, Ibc casseUe edge guides 139 are c ^,™h^ u^S ^ u ill . . 

pivotably mounted on the L-shapcd casscHe guides 137 via ' Ke^rafiL W ''i^.'" " 

an arm portion 139^ ouiwardJy biased by an expansion coil f '^k . guides 126, 126 are moved 

spring 140. ^TTius. loading of both large and^maJI size ^"^^^^ ^'^ he Ur^t operational portion 71. ITn. cas^selfe 
cassettes may be easily accomplished, as seen in FIG 38 ^" ' brought towards the front of Ibc cassette 

As noted above, a cassette locking lever 141 engaged by "^^emng compartment 6 for giiiding the cassette K into or 
a coil spring 142 Ls provided at a forward side of one of the °" . . ' , '^"'^"^"^ receiving compartment 6. Also, the 
cassette bottom guides 138 on each of the cassette receiving ""'ocKiog icvcr 129 is brought against Ihc locking lever 141 
compartments 6. The locking lever is engaged by Ihe dtsengage same according to Ihc greater spring force 

unlocking lever 129 during casselle unloading for releasing thereof and the upper and lower fingers 97b, 97a arc insertctl 
Ihe cassclle for extraction. When a cassette is inserted into sufficienlly to grasp the cassette K. According to ihc present 
the cassette receiving compariments 6 ihc locking lever 141 cmlwdimcnt, only Ihe upper finger 97b is driven, although 
is again engaged via Ihe coil spring 142, Ihc locking lever '^e mechantsm may Ik arranged such that both upper and 
141 is positioned so as to be able to be utilized for both large 'ower fingers may be driven towards and away from each 
or small size cassettes, whichever is loaded into the auto father Thus, the ca.ssctic K rests on Ihe lower finger 97a and 
changer system 1. Ihe upper linger 91b is driven downwardly so as lo effect 

At each longitudinal end of each cassette receiving com- grasping operation to iirraly hold Ihe cassette to bo moved to 
parlmeni 6, positioning labs 143 are projected. The posi- or from (he unlocked cassette receiving compartment 6 
tioning tabs 143 include a V-shaped cut out therein for According lo this, reliable tape Iraasfer operation may be 
enabling Ihc positional delect ion mcaas of Ihc invention as accomplished with cllicicncy. 

will be explained further hereinafter. Aq mav iv.- c..<.n .„ i ir- « h/u .l „ - 

mr^Q ck™» . A . III.,.- *^ *" »he cassette K s 

FIGS. 40-55 show side, lop and and enlarged side view 25 iascrted into a cas.sciie opening 10« of the plavina device 10 
of the interaction between the cassette hand 93 and the au indentation 10c is provided at tt^e 

casselle receiving comparlmenis 6 durinc casselle racc/.ii- .o,-. . upper .moc luo oi inc 

exlraclion. conveyance and insertion operalions'' ,^ "'T™™*"^ ""^^ ^""^ 

RG. 40 shows a main portion of ihc easse.lc Ir.nsfcr £^"1 ,T " '"'^'"S 

mechanism during one phase of a cassette transfer operation M) rir- u • r - 

thereof. FIG. 41 is .side view of the ca.s.setle Iran.sfer opera- r f " -^^hcmalic front v.cw illustraling , rotation 

lion at a .second phase thereof. F'IG. 42 is side view of Ihc r ^ u"'""*'* -"^ mechanism cas.settc transfer area 

cas-sctle iraasfer operation at a third phase thereof FIG 43 u 'he prelerrcd embodiment of a cas.seitc auto 

is a cro.ss-seclional plan view of a ca.ssette conveyance ^^'"'^^'^^^^ 

operation of Ihc ca.*.sclle Iraasfer mechanism at a first ..5 ^"^^^^y P*^" ^^e rotation area establLs^^ for Ihc 

operational phase. FKJ. 44 is a cro.ss-sectional plan view of niechani.sm shown in FIG. 56. 

a cassette conveyance operation of Ihc cassette transfer fasscttciransler area CE includes a cassette rot ai ion 

mechanism at a second operational phase. FIG. 45 is a esiabli.shed 10 allow rotation of Ihe cassclle shuttle 

cross-sectional plan view of a cassette conveyance operation ^ "^^^^^ ^ provided between Ihe various 

of the cassette transfer mechanism at a third operational 40 ^"^^ allowing rotation of the cassette support 

phase. FIG. 46 is a front view of a cassette selection ^ without significant extra space so as to maintain 

operation of the casselle transfer mechanism at a firsi phase compactness ol the auto changer system 1. Similarly, a 
of operation. HG. 47 is a fi-onl view of a cassette .selection horizontal space W3 is provided for allowing rotation of the 
operation of the cassette transfer mechanism at a third phase fupport body 67 within a radius Rl, Asecond radius 

of operation. FIG. 48 is a front view of a casselle selection 45 T' smaller lhan Ihe width W4. Thus, the auio 

operation of Ihe cas.sctlc transfer mechanism at a third phase ^o^^ger system 1 according to the invention is maintained as 
of operation. FIG. 49 is a front view of a cassette selection ^^^"P^ct as pos.sible. 

operation of ihc cassette transfer mecham'sm at a fourth ^ posilional detection arrangement N according lo 

phaseofopcration. FIG. 50 is a front view of a main portion invention will be explained with reference lo FIGS, 

of the invention at the lime of extraction of a cassette from 50 

Ihc cassette shuttle compartment by the cassette transfer 58 is an enlarged view of a main porlioo of the 

mechanism. FIG. 51 is a front view of a main portion of the cas.sctie auto changer unit according lo a preferred embodi- 
invenlion at Ihe time of insertion of a cassette from the mtni. FIGS. 59(^>-(c) are an enlarged front views showing 
cassette shuttle compartment by the cas.seitc transfer mecha- relations between Ihc cassette shuttle compartment and a 
nism. FIG. 52(o) and (b) arc front views respectively show- 55 selection search portion of the auto changer unit according 
ing first and second stages of a positional disengagement 1^ operation thereof. 

operation of the casseite transfer mechanism and the cassette The positional detection arrangement N according to the 
shuttle compartraent. FIG. 53 shows a cross-sectional plan invention utilizes position markers in the form of positioning 
view of a relation between the tape transport mechanism and tabs 143 which may be seen in FIGS. 1-9 and 12-19 
Ihe casseite shuttle comparlmcm daring a horizontal casseite 60 Referring lo FIG. 58 it may be appreciated that these tabs 
transfer operation. FIG. 54ln) shows a front view of a 143 arc provided at each longitudinal side of all cassette 
relation between the cas.sctte shuttle compartment and a receving components including the cassette receiving cora- 
cassette guide portion while FIG. 54{h) is a plan view of a partmcnls 6, cassette insert compartment 7, the ca.s.setlc 
relation between Ihe casseite guide portion and a casselle opening 10^7 of Ihc playing device 10 as well as Ihe cassette 
shuttle mechanism of a tape playing unit. FIG. 55 is a 65 insert opening 12 of the ca.ssette shuttle portion 11 
perspective view of a lock release mechanism of the invcD- Referring to FIG. 59(tf)-59(c), with reference to the 

positioning labs 143 of ihe casseite receiving compariments 
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6, it may be seen that a detect kin afBrmalive indicator O is 
established at a point where the slanted sides of Ibc V-shapcd 
cut out I43n meet. These detection afllrraalive iodicalor 
points O are established along a line P corresponding to a 
longitudinal center line of a cassette side indicating optimal 
positional alignment. According to this, a light reflective 
portion of the cut out 143^ may be established as a detection 
zone while a non-reflection portion may be set as a no 
detect ioD /x»oe. 

The sensors S are of an optical type, provided in pairs at 
opposite sides of the base plate 68, of the cassette shuttle 
body 31, as seen in FIGS. 30. 31. 

The sensors S scan the positioning tabs 143 along an X 
axis direction of the cassette shuttle body 31. Scanning 
determination may be effected via encoding such as pulses 
from the horizonal motor 34 by a pulse counter or the like. 

For effecting positional detection, detection start points 
(XI , Yl ), (X5, Y5) are established on the cut out 143ff of the 
positioning tabs 143. Similarly, detection points (X2. Y2). 
{X3, Y3) and (X6, Y6), (X7. Y7) are defined. Based on data 
rcprcsenlalivc of these points, determination of (he correct 
position indicating points (X4, Y4), (X8. YS) may be 
derived according to the following equation. 
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X4={X2+X5y2 

r4-{():>-K^i/2}+ian (6/2)+n 

Based on this data, the .seast)rs can reliably determine a 
correct poisitioning of the cassette shuttle body 31 in rela- 
tion to a ca.ssette receiving compartment 6 of the cassette bay 
4 or other cassette receiving component of the auto changer 
system 1 for assuring reliable operation and longer playing 
life of the cassettes K since they are not subject to damage 
due to faulty positioning of conveyance mechanisms, or the 
like. 

no, 60 is a schematic diagram showing the configuration 
of a cassette transport device utilized in the auto changer 
unit. The drawing indicates a rotational center a of the 
cassette shuttle body 31 as well as a center b of a cassette 
support position G. The position of the sensors S are 
indicated by a point c and d is a center line of an insert 
opening of the cassette receiving compartment 6. In 
addition, center positions f (X9. YIO) of each of (he posi- 
tioning tabs 143 may be determined as follows. 

In addition, angular discrepancy between the cassette 
shulllc body 31 and the casselie receiving compartments 6 
for determining a correction angle A may be determined as 
follows. 



In addition, from determination of the correction angle A, 
d(X, Y) is: 

X^\BxCOS (A)\ 
Y~Y9\RxS\S {A)\ 

FIG. 61 .shows an operational phase of a positional 
adjustment operation of the ca.ssctte shuttle compartment. 
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FIG. 62 shows a second operational phase of a positional 
adjusimcnl oixraiion of the cassette .shuttle compartment. 
According It) the positional determination of the invention 
correction determination may be foregone since con-ect 
positional detection is reliably as.surcd. 

Hereinbelow, a ca.ssetic IN/OUT port arrangement 
according to Ibe inveniion will Ije dcscribetl with reference 
to FIGS. 63-69. 

FIG. 63 is a perspective view of a cassette receiving rack 
of the auto changer unit. RG. 64 is a perspective view of a 
halch opening/closing mechanism. FIG. 65 show.s a plan 
view of Ibe cassette receiving rack of FIG. 63. FIG. 66 
shows a front view of the cassette receiving rack. FIG. 67 
shows a cross-sec ti(ma I view of the cassette receiving rack. 
FIG. 68 is a block diagram of a cassette IN/OUT circuit 
according to the invention. FIG. 69 is a flow chart for 
explaining an operational process of the ca.ssettc IN/OUT 
circuit of FIG. 68. 

Referring to the drawings, the cas.sctle IN/OUT port 
structure 0 includes a hatch IHo opening to an input/output 
ca-s.sctle ca.ssette bay 5 having a plurality of ca.s.seile insert 
compartments 7 arranged therein. On a panel at the outer 
side of a housing of the auto changer system 1, two LtDs 
222, 223 are provided beside each cassette insert compart- 
ment 7 and a opcn/cki.sc button 221 is provided on a control 
panel 220. Divider plales 209 are provided between each of 
I he cas.selte in.seri compartments 7. 

As may be .seen, the hatch 208^ is driven via a motor 211 
and a lorqurc reduction jjortion 212 through a gear train 200 
including a worm gear 2 12 and gears 213-21 8. The gear 218 
engages a rack gear provided on a rear side (>f the hatch 2Ha 
lo drive the halch 2Ha in opening or closing directions abng 
guide rods 220 according to actuation of the openins/closiofi 
button 221. ^ B 

According lo the present embt>dimenl, four ca.ssette insert 
compartments 7 are provided in the input/output ca.ssette 
ca.ssette bay 5 which is provided in the base console A of the 
auto changer system 1. 

A YES/NO sensor is provided at the ca.s.set(e port for 
determining whether a cassette is present in each of the 
ca.ssctle iascrt compartments 7 of the input/output ca.s.sette 
cassctie bay 5. The scasor arraogcracDi 201 provides optical 
seasors 201^7-1, 201^-2, 201^^1, 201^^-2. 201c-l, 201c-2, 
20l£/-l, 201i/-2, a pair of sensors being provided at each 
cassette rascrt compartment 7. Thus the LEO 222 indicates 
the cas.selle insert compartment 7 may not be u.sed and the 
LED 223 indicates that the cas.sette iasert compartment 7 
may be used. Determination being made by a controller 202. 

Referring lo l-IG. 68 and .steps SI to S9 of FIG. 69, it may 
be .seen that Ibe controller 202 is active such that, when a 
YES indication determined by the YES/NO .scasor changes 
lo a NO determination, the control racaas sets the cas.selte 
port at an IN port empty condition and lights the LED 
indicator 223 and, when (he IN port empty condition of the 
YES/NO seasor changes to a YES condition wherein a 
ca.ssettc is present in the cassette port, operation of the tape 
transfer mechanism to the cassette port is disabled and a IN 
port loaded condition is determined. Further, in an IN port 
empty condition of the cas.selle port, operation of the tape 
transfer means is detected by the YES/NO .sensor, the 
control means dcicrmincs an OUT port loaded condition of 
the cassette jwrt and sets the LED 222. When .such an OUT 
port loaded condition changes from YES to NO as deter- 
mined by the YES/NO .sensor arraogcraent 201, an IN port 
empty condition of the cassette port is determined by the 
control means. The controller 202 receives input from a 
lower hatch open dcytcclor 240B and an upper hatch open 
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ciclector 240^7 as well as cassctlc sclecIiOD search units 201 
whereat cassettes may be selected hy an operator. 

Ihe conloller also includes a memory unit ass(x:iatcd with 
the cootrol means formcmoriziDg a slate of the cassette port. 

According to operation of the controller 202 access to the 
Sb is disable during a switching slate of I he YES/NO sensor 
or of a port condition determination be I he control means. 
However, cassette extraction from outside the inpul/oulpul 
cassette cassette bay 5 of the auto changer during switching 
from an IN port lo an OUT port de terminal ion of Ihe control 
means is penmitled. 

FIG. 70 is an enlarged front view of a main portion of a 
cassette transport arrangement according lo an allernalive 
erabodiraeni of Ihe invention. As may be .seen, Ihe pillar 30 
is supported on a ba.sc platform 252 having wheels 33 and 
a motor 34 connccied lo a gearing mechanism 251 to drive 
a pinion gear 250 at a lower side of Ihe ba.se platform to 
engage Ihe rack gear 32. In other respects, ihe arrangement 
is ihe same as de.scribed abtwe. 

RG. 71 shows an enlarged front view of a main portion 
of a ca.s.seite transport arrangemeoi according to aoolher 
alternative embodiment of Ihe invcniion. According lo this 
modificalion, the motor 34 may power a drive lire 253 and 
the wheels 33 are vertically on top of Ihe guide rail 8 as well 
as horizontally similarly lo the drive lire to run the borizooial 
moving arrangement along Ihe top side of the guide rail 8 
according to frictional force. 

f'lG. 72 is a diagram of a main portion of a ca.s.sctle 
support arrangement according lo an alternative embodi- 
ment of the invcniion. Acairding lo this, only one cassette 
guide portion 254 Ls provided on the cas.seltc support body 

RG. 73 is a diagram of a main portion of a cas.sette 
.support arrangement according to another alternative 
embodiment of Ihe invention. According to this, two vertical 
guide members 255 are provided instead of the C-sbaped 
members 111 of Ihe first embodiment. 

RG. 74 is a diagram of a modificalion of Ihe ca.ssette 
support arrangement of the invention. According lo this 
variation, the cassette guide members Hi, 111 are formed to 
be L-shaped, having no upper support portion Ulfr. 

RG. 75 is a perspective view of a lock disengaging 
mechanism for a ca.ssetle shuttle compartment according lo 
Ihe alternative embodiment. This modification provides the 
lock release lever 129 (i.e. unlocking lever) on Ihe side of the 
cassette hand 93. 

RG. 76{a) is a side view of an interior of a cassette 
console and, FIG. 16(h) shows a frooi view of the console 
interior according lo a first preferred embodiment thereof. 
According lo this, Ihe longitudinal orientation of the cassette 
receiving comparlments 6 as well as the playing device 10 
is established to be horizontal. lliu.s, Ihe tape transport 
mechanism only travels in the vertical direction, thus reduc- 
ing costs while providing a more compact mechanism. 

FIG. 77(rt) is a plan view of an interior of a cassette 
console according lo another modification, and FIG. 16(b) 
shows a front view of the coasole interior according thereto. 
According lo this, the longitudinal orientation of the cassette 
receiving compartments 6 as well as the playing device 10 
is established to be horizoDial. Thas, the tape transport 
mechanism only travels in the vertical direction while being 
rotatable and including the rotation are RE between upper 
and lower cassette bays 4. 

FIG. 78 is a partial front view of an interior of a fully 
assembled cassette auto changer unit according to the pre- 
ferred embodiment. The positional detcciion arrangement N 
according lo this modification is simplified and includes a 
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plurality of positioning tabs 256 having a square openiou 
defined therein. FIG. 79 is a front view of a positional 
adjustment means uiilizal in the auto changer unit. As may 
be .seen. The same poini may be established for positional 
determination. 

FIG. 80 is an explanatory diagram of a positional adjust- 
merit mcaas according to another modificalion according lo 
Ihe invention. According lo this, Ihe positioning labs 143 arts 
provided only at upper and lower sides of the cassette bays 
4 to guide Ihe vertical position for the cassette shuttle body 
31. According to this, suflScicnIly accurate dclerminalion 
may be accomphshed. 

FIG. SI is an explanatory diagram of a positional adjust- 
ment means according to another modificalion according to 
Ihe mvenlion. In Ibis modification. Ihe positioning labs 268 
provide only a small opening for indication of a correct 
position. The scnst)rs 267 arx; supported at each side of the 
cassette suppt>rt body 67 for effeciing positional detection. 

According to these modifications, the auto changer sys- 
tem 1 according lo the invention may be provided at 
rea.sooable a»sl without exiremc complexity of manufacture 
In addition, the auto changer system 1 may be maintained in 
a very compact and flexible condition such lhal it may be 
adaptably installed in various locations with highly different 
space requirements. 

Of course, the casselie transport mechanism 2 of the aulo 
changer sy.stem 1 is operable to and from the input/output 
ca.ssette casselie bay 5 whereby cassettes may be iaserted 
into and removed from the housing con.solc, ITie controller 
202 allows the .single input/output cas.settc cassette l>ay 5 lo 
functum as lx)lh an IN or an OUT port. 

ITius, according u> the present invention as dcscril>cd 
herein alwvc, there is provided a compact, reliable casselie 
aulo changer apparatus having a relatively uncomplicated 
SI met u re. 

According the invcniion. a cassette aulo changer system 
LS provided wherein manufacturing expense and complexity 
are mmimizcd while a.s.suring a highly fTinclional unit which 
may be installed in a comparatively small area space. 

Also, according the invcniion, a cassette auto changer 
system is provided which is simplified and has a reduced 
number of components. 

In addition, a cassette aulo changer system is provided 
wherein reliable deicrmiDaiion of positioning between com- 
ponents is assured. 

In addition, a cassette auto changer sy.stem is provided in 
which reduced electrical requirements and simpUfied wiring 
arc provided as well as smaller capacity cable and cassette 
locking and release mechanisms which are simplified. 

Tlie casselie auto changer system of the invention as 
disclosed above may execute cassette transfer operations in 
a reduced space is necessary for providing a compact 
apparatus. 

The cassette aulo changer system of the invention also 
provides flexible use of port ojienings according to an 
operation desired by the user. 

It will be noted lhal. although the preferred erabodiraeni 
IS sel forth in terms of an auto changer system for tape 
casseties. Ihe present invention may be embodied in various 
diflerent ways without departing from the principle of Ihe 
invention as herein sel forth. 

The present invention in not limited only to Ihe descrip- 
tion as herein dLsclosed but may be modified and embodied 
in other ways without departing from the scope or inventive 
concept of the invcniion as set fonh above. 
What is claimed is: 

1. A cassette aulo changer system including tape signal 
reading means and selection means for selecting between a 
plurality of ca.sselies, comprising: 
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base console means including a porl for lapc insertion or 
cxlraclion operations and having a tape insert 
compart meol, said base console means having upjxir 
and Jower guide rails; 

drive console mcaos for mounting said tape signal reading 
means; 

cassette control nrieans for mounting a plurality of com- 
partments for storing tape cassettes; and 
lapc transfer means for transportir^ lapc cassettes selec- 
tively between said base console means, said drive 
coasole means and said cassette console means; and 
ao extended base console which is interconnected with 
one console of said base console means, said drive 
console meaas, and said cassette coasole means in a 
first direction wiih said base coasole means, said drive 
console means, and said cassette coasole means being 
intcrcoDnccled with each other in an arbitrary order in 
said first direction, and said extended base console is 
inierconnecled with one console of said base console 
means, said drive console means and said cassette 
coasole means in a second direction which is generally 
perpendicular to said lirsl direction; and 
said extended base coasole including a cassette receipt/ 
delivery mechanism to move a cassette between said 
first direction and said second direction; 
an electrically conductive rail disposed proximate to said 
guide raiLs which is jwwcred by enclosed electrical 
wiring circuitry wherein; 

an unmagnelizcd cassette shuttle body of said transfer 
means is driven along said electrically condudive 
rail and guidetl along said guide rails; and 
wherein electrical current is input to said tape transfer 
meaas from said electrically a>nduclive rail via said 
cassette shuttle body. 
2. A cassette auto changer system as set forth in claim I, 
wherein said base console means includes lirel drive means 
of said drive coasole means and first cassette consoles of 
said cassette console means thereon arranged in a first axial 
direction and, at a position opposed to said first drive means 
and first cassette consoles, second drive means of said drive 
console means and said second cassette consoles of said 
cassette console means are arranged in a second axial 
direction diflerent from said first axial direction, said lapc 
transfer means being disposed between said first and second 
drive means and said respective first and second cassette 
consoles for transporting tape cassettes between said cas- 
sette console means and said drive coasole means. 

3. A cassette auto changer system as set forth in claim 2, 
wherein said tape transfer means includes a firsl lapc transfer 
mechanism operable along said first axial di reciioo and a 
second la|x; transfer mechanism operable along said second 
axial direction. 

4. A ca&scttc changer system as .set forlh in claim 3, 
wherein said first drive means and .said first cassette consoles 
are provided on a first base console of said base console 
means while said second drive means and said second 
cassette consoles are provided on a second base console of 
said base console means, proximate to said firsl base con- 
sole. 

5. A cassette auto changer system as set forlh in claim 2, 
wherein said first and second drive means and said respec- 
tive first and .second cassette consoles are adjustably inter- 
changeable along said first and second axial directions. 

6. A cassette auto changer sy.stem as set forlh in claim 2, 
wherein said tape signal reading means comprises a plurality 
of tape playing devices. 
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7- A cassette auto changer system as set forth in claim 2, 
wherein said tape signal reading raeaascomprtsesa plurality 
of tape playing and recording devices, 

8. A cassette auto changer system as set forth in claim 2, 
wherein said tape signal reading means comprises a tape 
playing apparatus. 

9. A cassette auto changer .system as set forth in claim J, 
wherein said lapc signal reading means comprises a plurality 
of tape playing devices. 

10. A ca.ssctle auto changer system as set forlh in claim 1. 
wherein said tape signal reading means comprises a pluraJity 
of tape playing and recording devices. 

11. Acas,selte auto changer system asset forlh in claim I, 
wherein .said tape signal reading means comprises a tape' 
playing and recording apparatus. 

12. A ca^vsclle auto changer system including means for 
selectably providing a plurality of cassettes to be loaded into 
one or more taj^e signal reading means, comprising: 

base coasi)Ic means including a port for tape insertion or 
extraction operations and having a tape iascrt 
compartment, .said base console having horizontally 
disposecl guide rails; 

drive coasole means for mounling.said tape signal reading 
means; 

cassette a>n.solc meaas for mounting a plurality of com- 
partments for .storing tape cassetles; 
a lapc transfer mechani.sm operable to .selectably Iraasporl 
ca.sscttcs between .said ca-ssclle rack and .said tape signal 
reading means; 
an extended base console which Ls inierconnecled with 
one couMile of said base ccmisoIc means, .said drive 
cf>n.st)lc means, and said cassette const)le means in a 
firsl direction with said base a>nsole meaas, said drive 
con.solc means, and said ca.ssetic coasole means being 
inierconnecled with each other in an arbitrary oalcr in 
said first direction, and said extended base console is 
interconnected with one coasole of said base console 
meaas, said drive console meaas and said cassette 
con.soIe meaas in a second direction which is generally 
perpendicular lo said first direction; 
said extended ba.sc console including a cassette receipt/ 
delivery mechanLsra to move a cassette between said 
first direction and said second direction; 
an electrically conductive rail disposed proximate to said 
guide rails which is powered by enclosed electrical 
wiring circuitry; 
wherein .said tape transfer mechanLsm includes a movable 
unmagiietizcd ca.ssettc shuttle body of said tape transfer 
mechani.sm which is capable of at lea.st horizontal 
rotation, .said ca.ssette shuttle body being driven along 
said electrically conductive rail and guideti along said 
guide raiLs; and 

wherein electrical cun-ent is input lo .said lapc transfer 
mechanism from said electrically conductive rail via 
said cas.scttc shuttle body; 
a transfer area whereat vertical movement of said tape 

transfer mechaoLsm occurs; and 
a rotation area is provided for allowing rotation of said 
casscile .shuttle body of said tape transfer mechanism 

13. A cassette aulo changer system as .set forth in claim 12 
wherem a width of said transfer area is cslablished to be' 
subsianiially the .same dimension as a width of said cassetie 
shuttle body. 

14. A cas.scuc auto changer system asset forth in claim 12 
wherein said transfer area is established to be substantially 
the same as .said rotation area. 
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15. A casscllc aulo changer syslcra including means for 
sclcclahly providing a pluralily of ca.ssencs to be loaded in(o 
one or more lapc signal reading means, comprising: 

base console means including a porl for lapc insertion or 
exiraciion opera I ions and having a lape inscrl corapart- 
menl; 

drive coasole mcaas for mouoting said lape signal reading 
means; 

cassette console means for mounting a cassette rack 
including a pluraJily of compartmenis for storing (ape 
cassettes; 

a lapc (ransfer mechanism operable to seleclably (raosport 

castles between said casseile rack and said (ape signal 

reading means; 
said base console means includes horizontally disposed 

guide rails at upper and lower sides of said cassette 

rack; 

an elcclrically conductive rail disposed proximate to said 
horizontally disposed guide rails which is jwwercd by 
enclosed electrical wiring circuitry; wherein 
an unmagnetized cassette shuttle body of said lape 
transfer mechanism is driven along said electrically 
conductive rail and guidetl along said horizonlally 
disposed guide rails; Z 
an extended base console which is interconnected with 
one console of said base console means» said drive 
console means, and said cassette console means in a 
first direction with said base console means, said 
drive console means, and said cassette console 
mcaas being interconnected with each other in an 
arbitrary order in said lirsi direction, and said 
extended base console is interconnected with one 
console of said base cassette means, said drive 
coasole means and said cassette ainsolc means in a 
.second direction which is generally pcri>cndicular to 
said tirsi direction; 
said extended base console includes a cassette receipt/ 
delivery mechanism (o move a cassette between said 
first direction and said second direction, 
wherein electrical current is input to said tape transfer 
mechanism from said electrically conductive rail via 
said cassette shuttle body. 
16. A cassette auto changer system including means for 
seleclably providing a pluralily of cassettes lo be loaded into 
one or more tape signal reading means, comprising: 
base console means including a port for tape insertion or 
extraction operations and having a lape insert 
compartment, said ba.sc console means having horizon- 
tally disposed guide rails; 
drive control means for mounting .said tape signal reading 
means; 

cas.sette coasole means for mounting a cas.sc tie rack 
including a pluralily of compartments for storing tape 
cassettes; 

a tape transfer mechanism operable to .seleclably transport 
cassettes between said cassette rack and said tape signal 
reading means; 

an extended ba.se console which is interconnected with 
one console of said base console means, said drive 
coasole means, and .said cassette console means in a 
first direction with .said base console means, .said drive 
coasole means, and said cassette console means being 
interconnected with each other in an arbitrary order in 
said first direction, and said extended base coasole is 
interwnnected with one coasole of .said base coasole 
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raeaas, said drive console means and .said cassette 
ct)asolc meaas in a second direction which is generally 
|)erpendicular to said first direct ion; said extended base 
console including a cassette rcceipl/dclivcry mecha- 
nism to move a cassette Ixiwecn said first direction and 
.said second direction; 
an electrically conductive rail disposed proximate to said 
horizontally dist>o.scd guide rails which Ls powered by 
enclosed electrical wiring circuitry; 
an unmagnetized cassette supporting .shulllc body, opcr- 
ably associated wiih said tape I raasfer mechanism; and 
a casseile hand porl ion conneclcd with said cassette 
.supporting shuttle Ixxly for extracting a selected one of 
.said cassette receiving compartments of said cassette 
rack; and wherein 

.said cas.seiic hand portion further includes an untock 
lever, engageablc with a corresponding lock lever of 
said cassette receiving compartments for effecling an 
unlocked .state of said cassette rccciving compart- 
ment during cngagemcnl with said cassette hand 
portion for facilitating .said extraction operation; and 
wherein electrical current is input lo said tape transfer 
mechanism from .said electrically conductive rail via 
said cassette .shuttle body. 

17. Acassciie auto changer system as.sei fonhin claim 16, 
further including ca.ssette hand porl ion driving meaas for 
driving said ca.ssenc hand |x>rtion with .said ca.s.sclte hand 
portion having linger portions projecting therefrom, said 
cassette hand portion driving means moving said cas.sette 
hand ix)rtion to gr.isp a selccletl cas.setle via said finger 
portions. 

18. Acassctle aulo changer .sy.slcm asset forth in claim 17, 
wherein only one .side of said linger portions of said cassette 
hand is driven l>y .said driving means for efl'eciing said 
gra.sping operation. 

19. Acasscltc auto changer system asset forth in claim 16, 
wherein .said cassette hand portion further includes a guide 
member po.silioned so as to oppose a selected one of said 
casseile receiving compartments of said casseile rack during 
lape transfer operation, a slider member movable forward 
and away from said tape receiving compartment, said unbck 
lever being provided on said slider member of said cas.sette 
hand portion. 

20. Acassetle aulo changer system as set forth in claim 16, 
wherein said cassette hand portion further includes a pair of 
stopper members positioned so as to oppose a selected one 
of said casseile receiving compartments of said cassette rack 
during lape Iransfer operation, a slider member movable 
forward and away from said lape receiving companmem in 
an area between .said .stop|)er members, wherein on one side 
of one of said stopper members, said unlock lever is dis- 
posed. 

21. A ca.ssette auto changer system including means for 
.seleclably providing a pluralily of cassettes to be loaded into 
one or more lapc signal reading means, comprising: 

base console means including a port for tape insertion or 
extraction operations and having a lape insert compart- 
ment; 

drive control means for mounting said tape signal reading 
means; 

cassette console means for mounting a cassette rack 
including a pluralily of compartments for storing tape 
cassettes; 

a tape transfer mecham'sm operable to seleclably Iraosporl 
cassettes between .said cassette rack and said lapc signal 
reading raeaas; 
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an extended base consnJe which is inlerconneclcd with 
one coasoic of said base consoJc means, said drive 
coasoJe racaas, and said casseUe console means in a 
firsi dircdion with said base console means, said drive 
console mcaas, and said cassette coasoic meaas being 
iDlcrcoDnecled with each other in an arbitrary order in 
said firsi direction, and said extended base consoie is 
iotcroonnccted with one console of said base console 
raeans. said drive consoie means and said cassette 
console means in a second direction which is generally 
perpendicular to .said first direction; said extended base 
console including a cassette receipt/delivery mecha- 
nism to move a cassette between said first direction and 
said second direction; 

upper and lower guide rails disposed at an upper side of J-^ 

said auto changer system; 
a horizontally movable slider portion of said tape transfer 

mechanism disposed above said guide rails; 
an electrically conductive rail disposed proximate to said 

guide rails which is powered by enclosed electrical 

wiring circuitry; 

an unmagnetized cassette shuttle body movable along a 
vertical path intersecting a horizontal path of said slider 
portion, said cassette shuttle body being driven along 25 
said electrically conductive rail and guided along said 
guide rails; 

cassette shuttle body driving means for driving said 
cassette shuttle body for hori7X)nlally moving said 
slider (Xinion; and 

wherein electrical current is input to said tape transfer 
mechanism Irom said electrically conductive rail via 
said cassette shuttle body. 

22. Acassettc auto changer system asset forth in daim2I. 
wherein said upper and lower guide rails further include 
upjKr and lower gear rack portions, and said slider portion 
further includes upper and lower pinion gears for effecting 
movement along said guide rails, said pinion gears being 
driven by said driving means. 

23. A cassette auto changer system including means for 
seieciably providing a plurality of cassettes to be loaded into 
one or more tape signal reading means, comprising: 

base coD.solc means including a port for tape insertion or 
extraction operations and having a tape insert 
compartment, said ba.se console means having horizon- 
tally disposed guide rails; 

drive control means for mounting said tape signal reading 
means; 

cassette consoie means for mounting a cassette rack 
including a plurality of a)mpartments for storing tape 
cassettes; 

a tape traasfer mechani.sm operable to selectably transport 
cassettes between .said cassette rack and said tape signal 
reading means; 

an electrically conductive rail disposed proximate to said 
guide rails which is powered by enclosed electrical 
wiring circuitry 

an extended base console which is interconnected with 
one cxinsole of .said base console mean.s. said drive 
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console meaas, and said cassette console means in a 
first direction with said base console means, said drive 
coasole meaas, and said cassette con.sole meaas being 
. mtcrconneclcd with each other in an arbitrary manner 
ID said first direction, and said extended base consoie is 
mterconnecicd with one coasole of said base coasoic 
means, said drive console means and said cassette 
console meaas in a second direction which is generally 
perpendicular to .said first direction; said extended base 
console including a cas.sctle receipt/delivery mccha- 
msm to move a cassette between said first direction ami 
said second direction; 
said tape traasfer mcchanLsm including an unmagnetized 
cassette .supporting shuttle body including an opposed 
pairof cas.sette guide port ions engagcable with opposed 
Side portions of a cassette dLspo.scd in a selected 
cassette receiving compartment of said cassette rack 
said ca.s.scilc .shuttle body being driven along said 
elcelneaily conductive rail and guided along said cuidc 
rails; ^ 

centering means for driving said cassette guide portions in 
left and right directions in relation to an axis thereof for 
elfccling centering oj^raiion of .said cassette guide 
portions; and 

wherein electrical current is input to said tape transfer 
mechani.sm Irom said electrically conductive rail via 
said guide rails. 
24. A cas.scttc auto changer system as .set forth in claim 23 
whcrem .said opposed cassette guide portions further include 
suppt)rt mcrr.lK;rs Ibr supporting .said oppo.scd sides of .said 
cassclic; an up,>er support i>ortion Ibr supporting an upper 
edge ol said oppo.scd .side portions of .said ca.s.setie; aod a 
lower support portion for supporting a lower side of said 
cassette. 

25. Acassetic auto changer system as .set forth in claim 24 
wherein a space between said upper and lower .support' 
portions of said cas.seiie guide portions is set to be greater 
than a width dimeasion of said cassette receiving compart- 
ments of said cassette rack. 

26. Acassctte auto changer sy,slem as .set forth in claim 23 
wherein said cassette shuttle body is movable along a 
cassette insertion/extraction direction relative to said cas- 
sette rack, and, said shuttle body further including a cassette 
hand portion operable for grasping operation at lower and 
upper side.s of a .selected ca.ssctte, opposed grasping mem- 
bers of said ca.ssclte hand member being drivably movable 
toward and away from each other in a width direction of .said 
cassette. 

27. Acassctte auto changer. system as.set forth in claim26 
wherein said cassette hand portion ftirther includes centerinn 
means including left and right spring members for driving 
cassette guide portions in left and right directions in relation 
to an axis thereof for efleciing centering oi)eratioD of upper 
and lower gra.sping members of said cassette hand; wherein 
left and right spring force of said spring members effect 
cenlenng operation of .said grasping members at a support 
position ol said cassette hand. 



